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PREFACE 


Formerly  it  was  our  practice  to  send  to  each  student 
entitled  to  receive  them  a  set  of  volumes  printed  and  bound 
especially  for  the  Course  for  which  the  student  enrolled. 
In  consequence  of  the  vast  increase  in  the  enrolment,  this 
plan  became  no  longer  practicable  and  we  therefore  con- 
cluded to  issue  a  single  set  of  volumes,  comprising  all  our 
textbooks,  under  the  general  title  of  I.  C.  S.  Reference 
Library.  The  students  receive  such  volumes  of  this 
Library  as  contain  the  instruction  to  which  they  are  entitled. 
Under  this  plan  some  volumes  contain  one  or  more  Papers 
not  included  in  the  particular  Course  for  which  the  student 
enrolled,  but  in  no  case  are  any  subjects  omitted  that  form 
a  part  of  such  Course.  This  plan  is  particularly  advan- 
tageous to  those  students  who  enroll  for  more  than  one 
Course,  since  they  no  longer  receive  volumes  that  are,  in 
some  cases,  practically .  duplicates  of  those  they  already 
have.  This  arrangement  also  renders  it  much  easier  to 
revise  a  volume  and  keep  each  subject  up  to  date. 

Each  volume  in  the  Library  contains,  in  addition  to  the 
text  proper,  the  Examination  Questions  and  (for  those 
subjects  in  which  they  are  issued)  the  Answers  to  the 
Examination  Questions. 

In  preparing  these  textbooks,  it  has  been  our  constant 
endeavor  to  view  the  matter  from  the  student's  standpoint, 
and  try  to  anticipate  everything  that  would  cause  him 
trouble*  The  utmost  pains  have  been  taken  to  avoid  and 
correct  any  and  all  ambiguous  expressions — both  those  due 
to  faulty  rhetoric  and  those  due  to  insufficiency  of  state- 
ment or  explanation.  As  the  best  way.  to  make  a  statement, 
explanation,  or  description  clear  is  to  give  a  picture  or  a 
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diagram  in  connection  with  it,  illustrations  have  been  used 
almost  without  limit.  The  illustrations  have  in  all  cases 
been  adapted  to  the  requirements  of  the  text,  and  projections 
and  sections  or  outline,  partially  shaded,  or  full-shaded 
perspectives  have  been  used,  according  to  which  will  best 
produce  the  desired  results. 

The  method  of  numbering  pages  and  articles  is  such  that 
each  part  is  complete  in  itself;  hence,  in  order  to  make  the 
indexes  intelligible,  it  was  necessary  to  give  each  part  a 
number.  This  number  is  placed  at  the  top  of  each  page,  on 
the  headline,  opposite  the  page  number;  and  to  distinguish 
it  from  the  page  number,  it  is  preceded  by  a  section 
mark  (§).  Consequently,  a  reference,  such  as  §3,  page  10, 
can  be  readily  foimd  by  looking  along  the  inside  edges  of 
the  headlines  until  §  3  is  found,  and  then  through  §  3  until 
page  10  is  found. 
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ARITHMETIC. 

(PART  1.) 


DEFINITIONS. 

!•  Aritliinetic  is  the  science  of  numbers  and  the  art  of 
computation. 

2.  A  unit  is  <nu^  or  a  sing:le  thing:,  as  one  boy,  one  horse, 
(me^  one  dozen. 

3.  A  nninber  is  a  unit  or  a  collection  of  units,  as  three 
apples,  five  boys,  seven. 

4.  The  unit  of  a  number  is  one  of  the  units  included  in 
the  collection  of  units  forming  the  number.  Thus,  the  unit 
of  twelve  is  one^  of  twenty  dollars  is  ojie  dollar. 

6.  A  concrete  number  is  a  number  applied  to  some 
particular  kind  of  object  or  quantity,  as  three  horses^  five 
dollars^  ten  pounds. 

6.  An  abstract  number  is  a  number  not  applied  to  any 
object  or  quantity,  as  three^  Hve^  ten. 

7.  liike  numbers  are  numbers  that  express  units  of  the 
sante  kind,  as  6  days  and  10  days,  2  feet  and  5  feet. 

5.  Unlike  numbers  are  numbers  that  express  units  of 
different  kinds,  as  ten  months  and  eight  mileSy  seven  dollars 
and  five  feet. 

For  notice  of  coi»yright.  see  paare  immediately  foUowinff  the  title  pa^e. 
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NOTATION   AND    NUMERATION. 

9.  Numbers  are  expressed  in  three  ways:    (1)  by  words; 
(2)  by  figures;  (3)  by  letters. 

10.  Notation  is  the  art  of  expressing  numbers  by  figures 
or  letters. 

1 1  •    Numeration  is  the  art  of  reading  numbers  expressed 
by  figures  or  letters. 


ARABIC    NOTATION. 

12.  The  Arabic  notation  is  the  method  of  expressing 
numbers  by  figures.  This  method  employs  ten  characters, 
called  figrures,  to  represent  numbers,  viz.: 

Figures       0123456789 
Names     naught,  one    two  three  four  five     six  seven  eight  nine 

cipher, 

or  zero 

The  first  figure  (0)  is  called  naught,  cipher,  or  zero, 
and,  when  standing  alone,  has  no  value. 

The  other  nine  figures  are  called  digits,  and  each  one  has 
a  value  of  its  own. 

An  integer  is  any  whole  number. 

13.  Since  there  are  only  ten  figures  used  in  expressing 
numbers,  each  figure  must  have  diflEerent  values,  determined 
by  the  way  in  which  it  is  used. 

14.  The  value  of  a  figure  depends  upon  its  position  in 
relation  to  others. 

15.  Figures  have  simple  values,  and  local,  or  place, 
values. 
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16.  The  simple  value  of  a  figure  is  the  value  it  expresses 
when  standing  alone. 

17.  The  local,  or  place,  value  of  a  figure  is  its  value  as 
determined  by  its  position  in  a  number. 

Thus,  6  standing  alone  means  six  ones 6 

In  the  second  place  it  denotes  six  tens 60 

In  the  third  place  it  denotes  six  hundreds    ....  .600 

In  the  fourth  place  it  denotes  six  thousands    .    .    .  6,000 

In  the  fifth  place  it  denotes  six  ten-thousands  .    .    .  60,000 

In  the  sixth  place  it  denotes  six  hundred-thousands  600,000 

In  the  seventh  place  it  denotes  six  millions    .    .    .  6,000,000 

18.  The  value  of  a  figure  increases  tenfold  with  each 
remove  to  the  left. 

19.  The  cipher  has  no  value  in  itself,  but  it  is  useful  in 
fixing  the  place  of  other  figures.  To  represent  the  number 
four  hundred  five,  only  two  significant  figures  are  necessary, 
one  to  denote  four  hundred,  and  the  other  to  denote  five;  but 
if  these  two  figures  are  placed  together,  as  45,  the  4,  being 
in  the  second  place,  will  mean  4  tens.  To  denote  4  hundreds 
it  should  be  in  the  third  place.  A  cipher,  therefore,  must  be 
inserted  in  the  tens  place  to  show  that  the  number  is  com- 
posed of  hundreds  and  units  only,  and  that  there  are  no  tens. 
Four  hundred  five  is  therefore  written  405.  If  the  number 
were  four  thousand  five,  two  ciphers  would  be  inserted; 
thus,  4,005.  If  it  were  four  hundred  fifty,  the  cipher  would 
be  in  the  units  place  to  show  that  there  are  no  units,  but 
only  hundreds  and  tens;  thus,  450.  Four  thousand  fifty  is 
written  4,050,  the  ciphers  indicating  that  there  are  no 
hundreds  and  no  units. 

20.  In  reading  numbers,  it  is  usual  to  divide  them  by 
commas  into  groups  of  three  figures  each,  called  periods, 
beginning  at  the  right.  The  first  figure  is  said  to  belong  to 
the  first  order,  the  second  to  the  second  order,  etc.  Each 
period  contains  three  orders,  named  as  shown  in  the  fol- 
lowing table: 
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Table. 


Name  ot 
period. 


Name  of 
order. 


Trillions, 

Billions, 

Millions. 

Thousa 

ndi 

4 

CO 

a 

1 
i 

a 

§ 

d-trillio 
lions. 

• 

(A 

CO 

§ 

• 
CO 

a 
o 

3 

;2 

a 

CO 

1 

(0 

d-thous 
usands. 

(0 

1 

<u  r=J 

n 

a> 

«-^ 

<U 

•^4 

a 

0)    o 

hundr 
ten-tr 

;o 
1 

^ 

JC 

o 

1 

o 

a 

hundr 
ten-th 

CO 

5 

W»jV5. 


CO 

a 


JV»mA^.     9   8   7,     4   3   2,     1   9   8,      7   6   5,      4   3   2 

The  first  period,  beginning^  at  the  right,  contains  untls,  lens, 
hundreds;  the  second,  thousands,  ten-thousands,  hundred-thou- 
sands; the  third,  millions,  ten'tnillions,  hundred-mi  1 1  io7is;  etc. 

The  number  in  the  table  is  read,  nine  hundred  eighty-seven 
trillion,  four  hundred  thirty-two  billion,  one  hundred  nijiety- 
eight  million,  seven  hundred  sixty-five  thousand,  four  hundred 
thirty-two. 

21.  The  writing:  of  numbers  is  called  notation,  and  the 
reading  of  numbers  is  called  numeration.  It  will  be 
noticed  that  in  reading  and  writing  numbers  the  s  at  the  end 
of  thousands,  millions,  etc.  is  omitted. 


ROMAN  NOTATION. 

22.  Roman  notation  is  a  method  of  expressing  num- 
bers by  means  of  seven  capital  letters:  These  letters  are 
I,  V,  X,  L,  C,  D,  and  M.  Their  values,  when  standing 
alone,  are  as  follows:  I  =  1,  V  =  5,  X  =  10,  L  =  50.  C  =  100, 
D  =  500,  M  =  1,000.  By  combinations  of  these  letters  all 
other  numbers  are  expressed.  Their  combinations  are  in 
accordance  with  the  following. 

Principles. 

1.     Repeating  a  letter  repeats  its  value. 

Thus,  II  =  2,  XX  =  20,  XXX  =  30,  CC  =  200.  CCC  =  300. 
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V,  D,  and  L  are  never  repeated,  and  only  I,  X,  C,  and  M 
are  ever  used  more  than  once  in  any  combination. 

2.  //  a  letter  precedes  one  of  greater  value,  their  difference  is 
denoted;  if  it  follows,  their  sum  is  denoted. 

Thus,   IV  =  4,   VI  =  6,   IX  =  9,   XI  =  11,   XL  =  40, 
LX  =  60. 

3.  A  bar  placed  over  a  letter  multiplies  its  value  by  one 
thousand. 

Thus,  X  =  10,000,  L  =  50,000,  XCDXVII  =  90,517. 


23. 

The  following  table  illustrates  more  fully  the  fore- 

going: 

principles: 

VII 

=    7 

LX 

60 

CLXIX 

=  169 

IXLX    =  9060 

XIII 

=  13 

LXLX    = 

69 

CLXXX 

=  180 

LCXC  =  50190 

XIV 

=  14 

LXX     = 

70 

CCXL 

=  240 

XIX      =  19000 

XV 

=  15 
=  20 

LXXX  = 
XC 

80 
90 

CCCLIX 
CCCCL 

=  359 
=  450 

XLDX  =  40510 

XX 

XCVII  =  97000 

XXV 

=  25 
[  =  28 

XCIX   = 
CIX       = 

99 
109 

CCCCXC 
DCCXL 

=  490 
=  740 

DCC      =  700000 

XXVIIl 

XCIX    =  99000 

XXIX 

=  29 

CXI       = 

111 

DCCCXI 

=  811 

M           =  1000000 

XXX 

=  30 
=  40 

CXIX    = 
CLVI    = 

119 
156 

DCCCC 
DCCCCXL 

=  900 
=  940 

MM       =  2000000 

XL 

MDCC  =  1700000 

24.  The  four  fundamental  processes  of  arithmetic  are 
addition,  subtraction,  multiplication,  and  division. 
They  are  called  fundamental  processes  because  all  operations 
in  arithmetic  are  based  upon  them. 


ADDITION. 

25.  Addition  is  the  process  of  finding  a  number  that  is 
equal  to  two  or  more  numbers  taken  together.  The  sign  of 
addition  is  +.  It  is  r^zdLplus,  and  means  more.  Thus,  5-1-6 
is  read  5  plus  6,  and  means  that  5  and  6  are  to  be  added. 
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26.  The  sign  of  equality  is*=.  It  is  read  equals,  or  is 
equal  lo.     Thus,  5  +  6  =  11  may  be  read  5  plus  6  equals  11. 

27.  Only  like  numbers  can  be  added.  Thus,  6  dollars 
can  be  added  to  7  dollars,  and  the  sum  will  be  13  dollars, 
but  6  dollars  cannot  be  added  to  7  feel. 

28.  The  following  table  gives  the  sum  of  any  two  num- 
bers from  1  to  12: 


I  and 

I  is 

2 

2  and 

I  is    3 

3  and 

I  is    4 

4  and 

I  is    5 

I  and 

2  is 

3 

2  and 

2  is    4 

3  and 

2  is    5 

4  and 

2  is    6 

I  and 

3  is 

4 

2  and 

3  is    5 

3  and 

3  is    6 

4  and 

3  is    7 

I  and 

4  is 

5 

2  and 

4  is    6 

3  and 

4  is    7 

4  and 

4  is    8 

I  and 

5  is 

6 

2  and 

5  is    7 

3  and 

5  is    8 

4  and 

5  is    9 

I  and 

6  is 

7 

2  and 

6  is    8 

3  and 

6  is    9 

4  and 

6  is  10 

I  and 

7  is 

8 

2  and 

7  is    9 

3  and 

7  is  10 

4  and 

7  is  II 

I  and 

8  is 

9 

2  and 

8  is  lo 

3  and 

8  is  II 

4  and 

8  is  12 

I  and 

9  is 

ID 

2  and 

9  is  II 

3  and 

9  is  12 

4  and 

9  is  13 

I  and 

10  is 

II 

2  and 

10  is  12 

3  and 

10  is  13 

4  and 

10  is  14 

I  and 

II  is 

12 

2  and 

II  is  13 

3  and 

II  is  14 

4  and 

II  is  15 

I  and 

12  is 

13 

2  and 

12  is  14 

3  and 

12  is  15 

4  and 

12  is  16 

5  and 

I  is 

6 

6  and 

I  is    7 

7  and 

I  is    8 

8  and 

I  is    9 

5  and 

2  is 

7 

6  and 

2  is    8 

7  and 

2  is    9 

8  and 

2  is  10 

5  and 

3  is 

8 

6  and 

3  is    9 

7  and 

3  is  10 

8  and 

3  is  II 

5  and 

4  is 

9 

6  and 

4  is  10 

7  and 

4  is  II 

8  and 

4  is  12 

5  and 

5  is 

ID 

6  and 

5  is  II 

7  and 

5  is  12 

8  and 

5  is  13 

5  and 

6  is 

II 

6  and 

6  is  12 

7  and 

6  is  13 

8  and 

6  is  14 

5  and 

7  is 

12 

6  and 

7  is  13 

7  and 

7  is  14 

8  and 

7  is  15 

5  and 

8  is 

13 

6  and 

8  is  14 

7  and 

8  is  15 

8  and 

8  is  16 

5  and 

9  is 

14 

6  and 

9  is  15 

7  and 

9  is  16 

8  and 

9  is  17 

5  and 

10  is 

15 

6  and 

10  is  16 

7  and 

10  is  17 

8  and 

10  is  18 

5  and 

II  is 

i6 

6  and 

II  is  17 

7  and 

II  is  18 

8  and 

II  is  19 

5  and 

12  is 

17 

6  and 

12  is  18 

7  and 

12  is  19 

8  and 

12  is  20 

9  and 

I  is 

ID 

10  and 

I  is  II 

II  and 

I  is  12 

12  and 

I  is  13 

9  and 

2  is 

II 

10  and 

2  is  12 

II  and 

2  is  13 

12  and 

2  is  14 

9  and 

3  is 

12 

lo  and 

3  is  13 

II  and 

3  is  14 

12  and 

3  is  15 

9  and 

4  is 

13 

10  and 

4  is  14 

II  and 

4  is  15 

12  and 

4  is  16 

9  and 

5  is 

14 

lo  and 

5  is  15 

II  and 

5  is  16 

12  and 

5  is  17 

9  and 

6  is 

15 

lo  and 

6  is  16 

II  and 

6  is  17 

12  and 

6  is  18 

9  and 

7  is 

i6 

lo  and 

7  is  17 

II  and 

7  is  18 

12  and 

7  is  19 

9  and 

8  is 

17 

lo  and 

8  is  18 

II  and 

8  is  19 

12  and 

8  is  20 

9  and 

9  is 

i8 

lo  and 

9  is  19 

II  and 

9  is  20 

12  and 

9  is  21 

9  and 

ID  is 

19 

lo  and 

10  is  20 

II  and 

10  is  21 

12  and 

10  is  22 

9  and 

II  is 

20 

lo  and 

II  is  21 

II  and 

II  is  22 

12  and 

11  is  23 

9  and 

12  is 

21 

lo  and 

12  is  22 

II  and 

12  is  23 

12  and 

12  is  24 

This  table  should  be  carefully  committed  to  memory.  Since  0  has 
no  value,  the  sum  of  any  number  and  0  is  the  number  itself;  thus, 
17  and  0  is  17. 
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29.  For  addiitanf  place  the  numbers  to  be  added  directly 
under  one  another,  taking^  care  to  place  un/^s  under  units,  tens 
under  tetis,  hundreds  under  hundreds,  and  so  on. 

ExAMPLB  1.— What  is  the  sum  of  131,  222,  21,  2,  and  413? 

Solution.— 


131 

222 

21 

2 

413 

789 

Ans. 

Explanation. — After  placing  the  numbers  in  proper  order, 
begin  at  the  bottom  of  the  units  column  and  add,  mentally 
repeating  the  different  sums.  Thus,  three,  five,  six,  eight, 
nine,  the  sum  of  the  numbers  in  the  units  column.  Place  the 
9  directly  beneath,  as  the  units  figure  in  the  sum. 

The  sum  of  the  numbers  in  the  tens  column  is  8,  which  is 
the  tens  figure  in  the  sum. 

The  sum  of  the  numbers  in  the  hundreds  column  is  7,  which 
is  the  hundreds  figure  in  the  sum. 

Example  2.— What  is  the  sum  of  61,803  +  43.429  +  47,712  +  62,138? 

Solution.—  6  18  0  3 

43429 
47712 
62138 


22 

60 

2000 

13000 

200000 


sum    2  15  0  8  2  Ans. 

Explanation. — The  sum  of  the  units  column  is  22;  of  the 
tens  column  it  is  6  tens,  or  60;  of  the  hundreds  column  it  is 
20  hundreds,  or  2,000;  of  the  thousands  column  it  is  13  thou- 
sands, or  13,000;  and  of  the  ten-thousands  column  the  sum 
is  20  ten-thousands,  or  200,000.     The  sum  of  these  numbers 
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is  215,082.    Ordinarily,  the  work  would  be  performed  as 
follows,  the  unnecessary  ciphers  beingf  omitted: 

61803 
43429 
47712 
62138 


22 
6 
20 
13 
20 

sum    215082 


This  method  is  very  convenient  to  use  when  adding  a  long 
column  of  figures. 

30.     In  practice,  addition  is  performed  as  follows: 

425 

36 

9215 

4 

907 


sum    10  5  8  7 

Explanation. — The  sum  of  the  numbers  in  the  units 
column  =  27  units,  or  2  tens  and  7  units.  Write  the  7  units 
as  the  first,  or  right-hand,  figure  in  the  sum.  Reserve  the 
2  tens  and  add  them  to  the  tens  column.  The  sum  of  the 
figures  in  the  tens  column  plus  the  2  tens  reserved  from 
the  units  column  =  8,  which  is  written  as  the  second  figure 
in  the  sum.  There  is  nothing  to  carry  to  the  next  column. 
The  sum  of  the  numbers  in  the  next  column  is  15,  or  1  thou- 
sand and  5  hundreds.  Write  the  5  as  the  third,  or  hundreds, 
figure  in  the  sum  and  carry  the  1  to  the  next  column:  1-1-9 
=  10,  which  is  written  at  the  left  of  the  other  figures. 

The  second  method  saves  space  and  figures,  but  the  first  is 
to  be  preferred  when  adding  a  long  column. 
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ExAMPLB. — ^Add  the  following  numbers: 

Solution. —  8  9  0 

82 

90 
393 
281 

80 
770 

83 
492 

80 
383 

84 
_1^9J. 

,  sum    3  8  9  9    Ans. 

Explanation. — The  sum  of  the  first  column  is  19,  or  1  ten 

and  9  units.     Write  9  and  carry  1  to  the  next  column.     The 

sum  of  the  second  column  +  1  =  109  tens,  or  10  hundreds  and 

9  tens.    Write  9  and  carry  10  to  the  next  column.     The  sum  of 

this  column  plus  the  10  reserved  is  38.    Write  38.    The  total 

sum  is  3,899. 

31.  Bale. — I.  Begin  at  the  rights  add  each  column  sepa- 
rately^ and  write  the  sum^  if  it  be  only  one  figure^  under  the  column 
added. 

II.  //  the  sum  of  any  column  consists  of  two  or  more  figures^ 
put  the  right'hand  figure  of  the  sum  under  that  column^  and 
add  the  remaining  figure  or  figures  to  the  next  column, 

32.  Proof. —  To  prove  addition ^  add  each  column  from  top 
to  bottom.  If  the  same  result  is  obtained  as  by  adding  from 
bottom  to  top,  the  work  is  probably  correct. 


EXAMPLES 

Find  the  the  sum  of: 

{a)     104  +  203  H-  613  H-  214. 

(b)     1,876  +  3,143  +  5,826  +  10,832. 

{€)     4,865  +  2,145  +  8,173  +  40,084. 

id)     14,204  H-  8,173  +  1.065  +  10,042. 

(e)  10,832  H-  4,145  +  3,133  +  5,872. 

(f)  214  +  1,231  +  141  H-  5,000. 

(g)  123  +  104  +  425  +  126  +  327. 

(A)  6,354  +  2,145  +  2,042  +  1,111  +  3,3 


FOR    PRACTICE. 


Ans. 


(a) 

1.134. 

{*) 

21.676 

(c) 

55,267 

(d) 

.3.3,484 

(e) 

23,982 

(f) 

6,586. 

ig) 

1.10). 

(A) 

14,985 
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RAPID  ADDITION. 

33.  There  is  nothing  more  useful  to  the  bookkeeper  and 
business  man  than  the  ability  to  add  rapidly  and  correctly; 
but  this  can  be  acquired  only  by  persevering  practice.  Any 
time  employed  in  practicing  addition  will  be  well  spent.  If 
the  student  will  practice  addition  ten  or  fifteen  minutes  daily 
for  a  month  or  so,  he  will  be  greatly  benefited. 

In  order  to  become  expert  in  adding,  it  is  absolutely 
essential  that,  when  two  figures  are  seen  or  heard  pronounced, 
the  student  can  instantly  give  their  sum.  Thus,  15  should 
suggest  itself  as  soon  as  6  and  9,  or  8  and  7,  are  seen,  or 
heard  pronounced.  It  should  not  be  necessary  to  say,  men- 
tally, 6  and  9  are  15,  but  6,  15,  the  9  not  being,  pronounced 
either  mentally  or  orally.  (In  no  case  should  the  student 
contract  the  habit  of  adding  aloud;  it  is  not  necessary,  and 
it  is  a  very  difficult  habit  to  break.) 

In  adding  5,  6,  1,  9,  7,  5,  2,  4,  8,  9,  do  not  say  5  and  6  is  11 
and  1  is  12,  and  9  is  21,  etc.,  but  think  5,  11,  12,  21,  28,  33. 
35,  39,  47,  56,  repeating  the  sums  about  as  fast  as  they  can 
be  pronounced. 

While  rapidity  is  of  great  importance,  accuracy  is  more 
important,  and  accuracy  is  attained  only  by  practice.  Below 
will  be  found  some  examples  on  which  the  student  can  prac- 
tice.    He  should  construct  similar  ones  for  himself. 

(1)      (2)      (3)       (4)        (5) 

4175  9286  3582  48275  26817  5  3 

5698  5735  6896  27368  5176  3  82 

8527  8267  5275  59487  9628625 

3489  3489  9182  61735  876  3  897 

7678  9261  7364  98275  6374859 

2537  7082  5385  63^42  6  2  8  3  9  2  6 

The  answers  to  the  above  are:  (1)  32,104;  (2)  43,120; 
(3)  37,684;   (4)  358,982;   (5)  38,909,442. 

34,  To  add  rapidly,  it  is  necessary  for  the  student  to 
become  accustomed  to  group  the  figures  of  a  column  and  add 


3 
9 
2 
5J 
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the  sums  of  the  g:rotips.  It  is  most  convenient  to  choose  the 
groups,  as  far  as  possible,  so  that  the  sum  of  each  g:roup 
shall  be  either  10  or  20.  An  example  will  show  how  this  is 
accomplished: 

Commencing  at  the  bottom  of  the  column,  we  see  at 

once  that  1  and  9  form  a  group  whose  sum  is  10;  hence 

we  mentally  say  2,  12  instead  of  2,  3,  12,     Now  the 

next  two  figures,  5  and  3,  we  group  together,  and, 

81     instead  of  adding  5  and  3  separately,  we  add  the  sum  8. 

2  J     The  next  two  figures,  6  and  4,  form  a  group  whose  sum 

[  6       is  10,  and  so  do  the  next  two  figures,  8  and  2.  Looking 

[4       now  at  the  four  figures  at  the  top  of  the  column,  we 

3]     readily  see  that  5,  2,  and  3  form  a  last  group  whose 

sum  is  10,  leaving  only  the  9  outside  of  a  group.     In 

adding  the  column,  we  would  repeat  mentally  2, 12, 20, 

30, 40, 50, 59.   Another  grouping  would  readily  appear 

to  the  skilful  accountant;  the  2  at  the  bottom  and  the 

5  and  3  above  the  0  form  a  group  whose  sum  is  10. 

'    ^       Recognizing  this  group,  the  mental  addition  would  be: 

10,20,30,40,50,59. 

This  process  of  forming  groups  may  be  extended  to  include 

those  whose  sums  are  15  or  20.    By  a  judicious  selection  of  the 

5  figures  composing  a  group,  its  sum  may  usually  be 

91         made  either  10, 15,  or  20,  and  these  sums  should  always 

3  20    be  sought  in  preference  to  others,  since  two  15's  make 
8  30,  and  the  numbers  10,  20,  and  30  are  added  with 

^  little  mental  labor.     Thus,  in  the  following  example, 

the  grouping  is  shown  by  the  braces.     The  mental 

7  addition  is  15,  30, 37, 47,  67,  72.     After  some  practice, 

2 1  the  student  will  be  able  to  recognize  a  group  whose  sum 

9 1 15  is  10  or  20  almost  instantly;  he  should  persevere  in  the 

4  J  solution  of  examples  until  he  is  able  to  form  the  groups 
-  rapidly  and  with  ease.    It  is  not  always  possible  to  get 

consecutive  numbers  which  will  form  groups  whose 
72  sums  are  10,  15,  or  20.     Such  groups,  however,  can 

often  be  found  by  skipping  one  or  more  figures  in 
the  column.  For  instance,  in  the  following  example,  the  first 
two  figures,  7  and  3,  make  a  ten,  and  skipping  the  fourth 


!1 


?1 
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3  fig^ure,  9,  the  third  and  fifth  figures,  4  and  6,  make  another 

4  10.     Skipping  the  8,  the  3,  4,  and  3  at  the  top  of  the 

8  column  make  another  10,  thus  making  three  groups  of 

3  10  and  the  figures  9  and  8.     In  adding,  however,  we 
0  should  not  leave  the  figures  skipped  to^be  added  at  the 

6  end  of  the  operation,  but  should  add  them  as  they  occur. 

9  In  this  example  we  would  say  10, 20,  29, 39, 47.     The 

4  order  of  adding  may  be  shown  by  the  following  arrange- 
3  ment: 

7  10  10                      10 


47  7  +  3  +  6  +  4  +  9  +  3  +  4  +  3  +  8. 

The  following  examples  may  be  used  for  practice: 

(1)  (2)  (3)                  (4)  (5) 

3  13  317  1127  13103 

5  27  226  2632  61706 

2  92  232  1946  43285 

6  35  518  3217  39134 

3  64  396  1184  96286 

4  22  435  1936  451  73 

0  30  707  2003  78135 
9  97  992  5114  26232 
3  18  311        976  19375 

1  33  4  17  5634  8428 


The  answers  are:  (1)  36;  (2)  431;  (3)  4,551;  (4)  25,769; 
(5)  430,857. 

35.  It  is  frequently  advantageous  to  be  able  to  add 
horizontally,  as  it  is  termed;  by  this  is  meant  the  adding  of 
several  numbers  as  they  stand  in  a  horizontal  row,  without 
arranging  the  numbers  in  vertical  columns.     Thus, 

123  +  567  +  792  +  221  +  546  =  2,249. 

When  adding  in  this  manner  straight  addition  must  be 
employed;  i.  e.,  the  method  of  Art.  34  cannot  be  used.  The 
process  would  be  6,  7, 9, 16. 19;  5,  7, 16,  22, 24;  7,  9, 16,  21,  22! 
As  an  example  of  this  method,  consider  the  following  table, 
which  is  supposed  to  give,  by  days,  the  grain  export,  in  bushels, 
of  a  certain  city  for  one  week.     It  is  required  to  find  the 
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amount  of  g^rain  exported  each  day,  the  total  amount  of  each 
kind  of  g:rain  exported  during  the  week,  and,  finally,  the  total 
amount  of  grain  exported  during  the  week. 


GRAIN  EXPORT  OF  A  CITY  FOR  ONE  WEEK    (in  bushels). 


Mon. 

T11C8. 

Wed. 

Thar. 

Fri. 

Sat. 

Total 

Com  .... 

28325 

15236 

35715 

29128 

75183 

4621-7 

Wheat   .   .   . 

35719 

41719 

50108 

32546 

59275 

81126 

Oats  .... 

12136 

9237 

18265 

7268 

6950 

17230 

Barley   .   .   . 

18230 

15738 

21375 

15928 

19263 

13637 

***** 

Rye    ...  . 

5275 

6829 

•   7201 

II 325 

7825 

13261 

Totals    .   .   . 

The  student  should  find  the  totals,  and  prove  that  the 
results  are  correct  by  adding  the  totals  in  the  right-hand 
colimin,  and  then  adding  the  totals  in  the  bottom  row;  the 
two  results  should  be  the  same,  viz.,  757,270  bushels.  The 
other  results  are:  com,  229,804;  wheat,  300,493;  oats,  71,086; 
barley,  104.171;  rye,  51,716;  Mon.,  99,685;  Tues.,  88,759; 
Wed.,  132.664;  Thurs..  96,195;  Fri.,  168,496;  Sat,  171,471. 


EXAMPLES    FOB    PRACTICE. 


36. 

Find  the  sums 

of  the  following: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

4568 

15431 

7386 

49850 

6542 

62165 

7391 

29685 

45371 

17370 

63834 

16732 

7854 

73648 

13764 

68429 

76343 

85696 

53469 

34519 

9887 

23156 

80931 

.71883 

13470 

78234 

64348 

21017 

79883 

50149 

58143 

7843 

14627 

67154 

83578 

31572 

64353 

35647 

76844 

Explanation. — Having  found  the  sums  of  the  above,  add 
the  sums  horizontally,  and  thus  obtain  the  total  of  all  the 
numbers.  Ans.:  (1)  144,895;  (2)  239,360;  (3)  155,383; 
(4)   311,329;    (6)    426,758;     (6)    395,041;    total,    1,672,766. 
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Add  all  of  the  above  gjotips  horizontally,  begfinning:  with 
the  numbers  in  the  top  row.  Ans.:  Top  row,  145.942;  second 
row.  180,383;  third  row,  325,734;  fourth  row,  273,845;  fifth 
row,  807,101;  sixth  row,  262,917;  seventh  row,  176,844. 


SUBTRACTION. 

37.  In  Arithmetic,  sabtraction  is  the  process  of  finding 
how  much  g:reater  one  number  is  than  another. 

The  greater  of  the  two  numbers  is  the  minuend. 
The  lesser  of  the  two  numbers  is  the  subtrahend. 
The  number  left  after  subtracting  the  subtrahend  from  the 
minuend  is  the  difference,  or  remainder. 

38.  The  sign  of  subtraction  is—.  It  is  read  minus, 
and  means  Uss.  Thus,  12  —  7  is  read  12  minus  7,  and  means 
that  7  is  to  be  taken  from  12. 

EzAMPLB.— From  7,568  take  3,425. 

Solution. —  minuend    7668 

subtrahend    34  25 


remainder    414  3    Ans. 

Explanation. — Begin  at  the  units  column  and  subtract 
in  succession  each  figure  in  the  subtrahend  from  the  one 
directly  above  it  in  the  minuend,  and  write  the  remainders 
below  the  line.     The  result  is  the  remainder. 

39.  When  there  are  more  figures  in  the  minuend  than  in 
the  subtrahend,  and  when  some  figures  in  the  minuend  are 
less  than  the  figures  directly  under  them  in  the  subtrahend, 
proceed  as  in  the  following  example: 

First  Method.— Example  1.— From  8,453  take  844. 

Solution.—  minuend   8  45  3 

subtrahend      84  4 
remainder    7609    Ans. 
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Explanation. — Begin  at  the  units  column  to  subtract.  We 
cannot  take  4  from  3,  and  must,  therefore,  borrow  1  ten  from 
5  in  te7is  column,  and  add,  or  prefix,  it  to  the  3  units,  making 

13  units.     Then,  4  from  13  equals  9,  which  is  written  as  the 
units  figure  of  the  remainder. 

Since  1  ten  was  borrowed  from  5  tens,  only  4  tens  remain; 
4  from  4  equals  0,  the  tens  figure  of  the  remainder. 

We  cannot  take  8  hundreds  from  4  hundreds,  and  must 
borrow  1  thousand  from  8  in  the  thousands  column.  This 
equals  10  hundreds;  and  10  hundreds  plus  4  hundreds  equals 

14  hundreds;   8  from  14  is  6,  the  hundreds  figure  of   the 
remainder. 

Since  1  thousand  was  borrowed  from  8  thousands^  only 
7  thousands  remain.  There  being  nothing  to  subtract  from 
this,  the  thousands  figure  of  the  remainder  is  7. 

Second  Method.— Examplb  2.— From  84,632  take  8,447. 

Solution. —  minuend    8  4  5  3  2 

subtrahend       8  4  4  7 


remainder    7  6  0  8  5    Ans. 

Explanation. — As  in  the  preceding  example,  7  is  taken 
from  12,  leaving  5.  Now,  instead  of  subtracting  4  from  12, 
as  explained  above,  1  is  added  to  4,  and  the  sum  is  sub- 
tracted from  13,  leaving  8.  That  is,  when  1  is  borrowed 
from  the  minuend  it  is  added  to  that  figure  of  the  subtrahend 
under  the  figure  of  the  minuend  from  which  it  was  borrowed. 
Continuing,  5  from  5  is  0,  8  from  14  is  6,  and  1  from  8  is  7. 

The  method  here  described  should  be  thoroughly  learned, 
since  it  is  easier  than  the  first  to  apply  in  practice,  and  has 
other  advantages  that  the  student  will  doubtless  notice. 

40.  It  often  happens  that  there  are  ciphers  in  the  minu- 
end, from  which,  of  course,  nothing  can  be  borrowed.  The 
following  example  will  explain  the  difficulty: 

Example.— From  20,000  take  8,763. 

Solution.—  minuend    2  0  0  0  0 

subtrahend       8  7  6  3 
remainder    112  3  7    Ans. 
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Explanation. — Although  1  cannot  be  borrowed  from  tens 
dblumn,  it  is  customary  to  regard  the  ciphers  as  tens,  and 
increase  each  figure  in  the  subtrahend  by  1,  explained  in 
Art.  39.  Then,  in  performing  the  above  subtraction,  the 
process  would  be  as  follows:  3  from  10  is  7;  7  from  10  is  3; 
8  from  10  is  2;  9  from  10  is  1;  and  1  from  2  is  1. 

41  •  Rule. —  Write  the  subtrahend  under  the  minuend  in  the 
same  manner  as  for  addition^  with  the  units  of  the  same  order 
standing  in  the  same  column. 

Commencing  at  the  rights  subtract  each  figure  in  the  lower 
number  from  the  one  above  it^  and  write  the  difference  in  the  line 
below. 

If  any  figure  in  the  lower  number  is  greater  than  the  one  above 
it^  add  10  to  the  upper  figure^  perform  the  subtraction^  and  then 
add  1  to  the  next  figure  on  the  left^  in  the  lower  number.  So 
proceed  with  the  remaining  figures. 

42.  Proof. — Add  the  remaindef  to  the  subtrahend.  The 
sum  should  equal  the  minuend.    If  not,  the  work  is  wrong. 

Proof  of  the  last  example: 

subtrahend       8  7  6  3 
remainder    112  3  7 


minuend    2  0000 

43.  There  is  still  another  method  of  subtraction  better 
than  either  of  the  two  previously  described.  It  may  be 
called  the  addition  method.     It  is  as  follows: 

Taking  example  1  of  Art.  39, 

minuend    8  4  5  3 
subtrahend       8  4  4 


remainder    7  6  0  9 

Instead  of  subtracting  4  from  13,  we  add  to  4  a  number  that 
will  make  13;  this  number  is  9,  since  4  and  9  is  13.  Write 
the  9  and  carry  the  1,  as  in  addition;  then  4  +  1  =  5.     Since 
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5  +  0  =  6,  for  the  next  figure  in  the  subtrahend  we  write  0, 
as  shown.  There  is  nothing  to  carry;  hence,  since  8  is 
greater  than  4,  we  consider  4  to  be  14,  and  find  what  number 
added  to  8  will  make  14;  this  is  6,  which  write  below  the 
line,  as  shown.  We  have  1  to  carry,  but,  as  we  have  no 
figure  in  the  subtrahend  to  add  it  to,  we  say  1  and  7  is.  8,  and 
write  the  7  below  the  line,  as  shown. 
Again,  consider  the  following  example: 

minuend  10000 
subtrahend  8  7  6  3 
remainder       12  3  7 

Here  we  say  3  and  7  is  10,  and  write  the  7;  then,  7  and  3  is 
10  (carrying  the  1  and  adding  it  to  the  6),  and  write  the  3; 
next,  8  and  2  is  10,  and  write  the  2;  finally,  9  and  1  is  10,  and 
write  the  1.  The  student  may  use  whichever  method  he 
prefers,  but  we  strongly  recommend  the  addition  method  as 
being  less  productive  of  errors. 


BXAMPL.E8    FOR    PRACTICE. 


44*     From: 


(«) 

94.278  take  62,574. 

f(«) 

31,704. 

(*) 

63,714  take  25,824. 

(*) 

27,890. 

{c) 

71,832  take  58,109. 

{c) 

13,723. 

(d) 

20,804  take  10,408.                                    . 
310,465  take  102,141. 

(d) 

10,396. 

{e) 

{e) 

208,324 

if) 

(81,MS  +  1,041)  take  14,831. 

(0 

67,253. 

(g) 

(20,482  +  18,216)  take  21,214. 

(g) 

17,484. 

(A) 

(2,040  +  1,213  +  542)  take  3,791. 

1(A) 

4. 

45.  In  many  cases  it  is  inconvenient  to  write  the  subtra- 
hend under  the  minuend.  For  example,  it  might  be  required 
to  find  the  sum  of  a  series  of  numbers,  and  to  subtract  this 
sum  from  some  other  number.  In  such  cases,  both  time  and 
space  may  be  saved  by  writing  the  minuend  under  the  sub- 
trahend, drawing  the  line,  and  then  subtracting  downwards. 

126D— 3 
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The  rule  gfiven  in  Art.  41  may  be  applied  to  this  case  by 
changing  the  words  under  to  read  above;  above  to  read  below; 
lower  to  read  upper;  and  upper  to  read  lower. 

ExAMPLB. — Writing  the  subtrahend  above  the  minuend,  subtract 
5,267,148  from  10,342,027. 

Solution.—  subtrahend      6  2  6  7  14  8 

minuend    10342927 


remainder      6  0  7  6  7  7  9    Ans. 


BXAMPI^S    FOR    PRACTICE. 

46*     In  the  following  examples,  subtract  the  upper  number  from 
the  lower: 

(1)  (2)  (3)         (4) 

23466789   37629610      9890978   19827 
80706040   43184296   100010001   84362 


(5)  (6)         (7)  (8) 

7090608      9897960   81907    3161746789 
8090403   123456789   94371    4213160000 


Ans.— (1)  57,249,251;  (2)  5.654,786;  (3)  90,119,023;  (4)  64,636; 
(5)  999,895;  (6)  113,558,829;  (7)  12,464;  (8)  1.051.403,211. 


GENEBAIi  REMARKS  ON  SUBTRACTION. 

47.  Subtraction  is  a  much  simpler  and  easier  operation 
than  addition;  but  the  student  should,  nevertheless,  study  the 
subject  thoroughly.  Its  very  simplicity  is  deceiving,  and  it  is 
probable  that  more  mistakes  are  made  in  subtraction  than  in 
addition.  The  student  should  practice  subtraction  until  he 
feels  that  he  has  thoroughly  mastered  the  subject.  He  should 
not  try  to  subtract  rapidly  at  first,  but  endeavor  to  make  as  few 
mistakes  as  possible.  When  he  has  attained  such  proficiency 
that  he  can  solve,  say,  ten  examples  similar  to  those  given  in 
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Art.  46,  a  part  of  them  having  the  subtrahend  above  the 
minuend,  without  making  a  mistake,  he  may  then  strive  for 
rapidity.  A  rapid  calculator  will  subtract  as  fast  as  he  can 
write  the  figures  of  the  result. 

It  will  be  a  great  help  to  the  student  if  he  will  reverse 
the  addition  table.  At  odd  moments,  when  walking  or  work- 
ing, let  him  say  to  himself,  6  from  11  is  how  much?  9  from 
17  is  what?  etc.,  and  in  a  short  time  the  right  answer  will 
present  itself  without  any  mental  effort  whatever. 

48.  Addition  and  subtraction  form  an  extremely  impor- 
tant part  of  a  bookkeeper's  work.  The  books  must  balance, 
as  it  is  termed;  i.  e.,  the  sum  of  the  columns  on  the  debit  side 
must  exactly  equal  the  sum  of  the  columns  on  the  credit  side. 
If  an  error  of  even  one  cent  is  made  it  will  manifest  itself  in 
the  trial  balance,  and  a  day  or  more  may  be  spent  in  finding 
the  error.  Hence,  the  importance  of  accuracy.  It  is  also 
important  that  no  time  be  wasted  in  adding  the  columns,  and 
in  subtracting  the  sums  of  the  two  columns  to  find  the  bal- 
ance. To  illustrate,  we  give  part  of  a  page  of  a  ledger.  The 
double  vertical  lines  separate  the  debit  side  on  the  left  from 
the  credit  side  on  the  right. 


Dr. 

Pric 

B  9t  Howard 

Cb 

L. 

i888 

1888 

June 

4 

Merchandise, 

S1893 

43 

June 

14 

Merchandise, 

S1538 

38 

•• 

TO 

•. 

149 

37 

!  •• 

30 

Cash, 

500 

July 

3 

Sundries. 

"5 

a6 

July 

17 

Bills  Receivable. 

900 

Au^. 

i6 

Merchandise, 

1326 

97 

Auar. 

I 

Cash. 

375 

•* 

30 

Sundries. 

490 

63 

•' 

24 

Merchandise. 

984 

88 

Sept. 

19 

Merchandise, 

108s 

75 
40 

Oct. 

I 

Balance. 

763 

14 

SS061 

S5061 

40 

Oct. 

I 

Balance. 

I763 

14 

Now,  what  the  bookkeeper  has  to  do  is  to  add  the  two 
columns  and  subtract  the  less  sum  from  the  greater;  then  he 
must  write  the  difference  in  the  column  that  contains  the  less 
sum,  and  also  write  it  under  the  total  of  the  column  contain- 
ing the  greater  sum.  This  difference  is  indicated  by  the 
word  balance.  In  order  not  to  mar  the  appearance  of  the 
ledger,  no  figures  except  those  written  above  should  be  used. 
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If  the  student  were  obliged  to  write  the  two  sums  on  a  piece 
of  waste  paper  in  order  to  subtract  them,  considerable  time 
would  be  lost,  and  confusion  would  result.  There  is  a  much 
shorter  and  easier  method,  when  it  can  be  readily  seen  which 
column  contains  the  sfreater  sum.     It  is  as  follows: 

In  the  above  account  it  is  readily  seen  that  the  debit,  or 
left-hand,  column  is  the  greater.  Hence,  add  this  column, 
and  write  the  result,  $5,061.40,  underneath  (the  period  sepa- 
rates the  dollars  from  the  cents).  Now  add  the  extreme 
right-hand  column — 8,  16 — and  subtract  16  from  the  first 
figure  (right-hand  figure)  of  the  total  in  the  debit  column. 
This  figure  is  a  cipher;  hence,  we  prefix  2  to  the  cipher, 
making  20;  whence,  20  —  16  =  4,  which  write  in  the  credit 
column,  as  shown.  Now  add  the  second  column  on  the 
credit  side,* carrying  the  2 — thus,  2,  10,  13 — obtaining  13  as 
the  sum.  Now  subtract  13  from  4,  the  second  figure  of  the 
total  on  the  debit  side.  But  13  cannot  be  taken  from  4; 
hence,  we  prefix  1  to  the  4,  and  13  from  14  leaves  1,  which 
write  in  the  second  column  on  the  credit  side,  as  shown. 
Then  add  the  third  column  of  the  credit  side,  first  adding  the 
1  that  was  prefixed — thus,  1,  5,  10,  18 — obtaining  18  as  the 
sum;  subtract  18  from  21  (prefixing  2)  and  get  3,  which  write 
in  the  third  column  on  the  credit  side.  The  sum  of  the  fourth 
column,  with  the  2  that  was  prefixed,  is  20.  Subtracting 
20  from  6,  prefixing  2  to  the  6,  getting  26,  leaves  6,  which 
write  in  the  fourth  column  on  the  credit  side.  The  sum  of 
the  fifth  column,  with  the  2  that  was  prefixed,  is  33.  Sub- 
tracting 33  from  40,  formed  by  prefixing  4  to  0,  leaves  7, 
which  write  in  the  fifth  column  on  the  credit  side.  Carrying 
4  to  the  sixth  column  and  adding  it  to  the  1  gives  5,  and  5 
from  5  equals  0.  Hence,  the  balance  is  $763.14.  If  the  work 
has  been  done  correctly,  the  debit  and  credit  sides,  when 
added,  should  give  the  same  total.  Adding  the  credit  side, 
the  total  is  $5,061.40,  the  same  as  the  debit  side;  hence,  the 
work  is  correct. 

49.  The  student  will  find  the  addition  method  of  sub- 
traction the  best  to  use  in  this  case.     Thus,  adding  the  first 
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column  on  the  right,  the  sum  is  16.  The  right  figure  of  6,061.40 
is  a  cipher;  hence,  we  write  2  before  the  cipher,  getting  20,  and 
say  16  and  4  is  20,  and  write  the  4  on  the  credit  side,  as  shown. 
Now,  carrying  the  2,  the  sum  of  the  second  column  is  13,  and 
13  and  1  is  14,  writing  the  1  as  before.  Carrying  the  1,  the 
sum  of  the  numbers  in  the  third  column  is  18,  and  18  and  3  is 
21;  write  the  3  and  carry  the  2.  The  sum  of  the  third  column 
plus  the  2  carried  is  20,  and  20  and  6  is  26;  write  the  6  and 
carry  the  2.  The  sum  of  the  fourth  column  plus  the  2  carried 
is  33,  and  33  and  7  is  40;  write  the  7  and  carry  the  4.  The 
sum  of  the  fifth  column  plus  the  4  carried  is  5,  and  5  and 
Ois  5. 

The  student  should  apply  both  methods  in  solving  the 
following  examples. 


EXAMPL.E8    FOR    PRACTICE. 

50.  Let  the  student  practice  this  method  on  the  following 
examples,  one  of  which  is  worked  out.  If  it  is  not  apparent  which  set 
of  numbers  is  the  greater,  he  should  add  up  the  two  left-hand  columns 
and  be  guided  by  the  sums  so  obtained. 

(1)  (2) 

12394  33604  81720  81220 

47826  9775  22222  214  13 

52482  1  1628  42730  37500 

26 103  84721  8  1075  4 1200 

40079  5109  4  1630  71700 

Balance  34047  22500  


178884 
Balance      3  4  0  4  7 


178884 


7  1946 


(3)  (4) 

23725  11227  107500  37560 

90000  21836  231842  21824 

80000  71749  81210  71737 

71824  64800  93840  24445 

21875  11875  431200  94633 

53898            22248 

20313  10875 
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By  the  same  method  perform  the  following: 


(5) 
minuend  $30  1.23 


subtrahend 


remainder 


2  4.9  9 

6  3.7  6 

9.8  7 

4  8.8  4 

5  9.2  8 


(6) 
$  4  2  1  4.6  0 

8  7  5.9  5 

4  ri  9.9  8 

9  3.4  9 

7  2  1.7  4 

1  8  0  3.4  2 


(7) 
9  2  3  4  6  2  1 


897742 

3456987 

747678 

4  98  765 

1  768496 


Ans.     (1)  34.047;   (2)  110,790;    (3)  31,726;    (4)  662,270;    (5)  $94.50; 
(6)  $250.02;    (7)  1,864.953. 


MULTIPLICATION. 

51.  To  multiply  a  number  is  to  add  the  number  to  itself 
a  certain  number  of  times. 

52.  Multiplication  is  the  process  of  multiplying  one 
number  by  another. 

The  number  thus  added  to  itself,  or  the  number  to  be 
multiplied,  is  called  the  multiplicand. 

The  number  that  shows  how  many  times  the  multiplicand 
is  to  be  taken,  or  the  7iumber  by  which  we  multiply,  is  called 
the  multiplier. 

The  result  obtained  by  multiplying  is  called  the  product. 

53.  The  sign  of  multiplication  is  X .  It  is  read  timesy  or 
multiplied  by.  Thus,  9  X  6  is  read  9  times  6,  or  9  multiplied 
by  6. 

54.  It  matters  not  in  what  order  the  numbers  to  be  mul- 
tiplied together  are  placed.    Thus,  6  X  9  is  the  same  as  9  X  6. 


MUIiTIPT^ICATION  TABLE. 

55.     In  the  following  table,  the  product  of  any  two  num- 
bers (neither  of  which  exceeds  twelve)  may  be  found. 
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I  times 

I 

is 

I 

2  times 

I 

is 

2 

3  times 

I 

is 

3 

I  times 

2 

is 

2 

2  times 

2 

is 

4 

3  times 

2 

is 

6 

X  times 

3 

is 

3 

2  times 

3 

is 

6 

3  times 

3 

is 

9 

I  times 

4 

is 

4 

2  times 

4 

is 

8 

3  times 

4 

is 

12 

I  times 

5 

is 

5 

2  times 

5 

is 

10 

3  times 

5 

is 

15 

I  times 

6 

is 

6 

2  times 

6 

is 

i<i 

3  times 

6 

is 

18 

I  times 

7 

is 

7 

2  times 

7 

is 

14 

3  times 

7 

is 

21 

X  times 

8 

is 

8 

2  times 

8 

is 

16 

3  times 

8 

is 

24 

I  times 

9 

is 

9 

2  times 

9 

is 

18 

3  times 

9 

is 

27 

I  times 

10 

is 

10 

2  times 

10 

is 

20 

3  times 

10 

is 

30 

I  times 

II 

is 

II 

2  times 

II 

is 

22 

3  times 

II 

is 

33 

I  times 

12 

is 

12 

2  times 

12 

is 

24 

3  times 

12 

is 

36 

4  times 

I 

is 

4 

5  times 

I 

is 

5 

6  times 

I 

is 

6 

4  times 

2 

is 

8 

5  times 

2 

is 

10 

6  times 

2 

is 

12 

4  times 

3 

is 

12 

5  times 

3 

is 

15 

6  times 

3 

is 

18 

4  times 

4 

is 

16 

5  times 

4 

is 

20 

6  times 

4 

is 

24 

4  times 

5 

is 

20 

5  times 

5 

is 

25 

6  times 

5 

is 

30 

4  times 

6 

is 

24 

5  times 

6 

is 

30 

6  times 

6 

is 

36 

4  times 

7 

is 

28 

5  times 

7 

is 

35 

6  times 

7 

is 

42 

4  times 

8 

is 

32 

5  times 

8 

is 

40 

6  times 

8 

is 

48 

4  times 

9 

is 

36 

5  times 

9 

is 

45 

6  times 

9 

is 

54 

4  times 

10 

is 

40 

5  times 

10 

is 

50 

6  times 

10 

is 

60 

4  times 

II 

is 

44 

5  times 

II 

is 

55 

6  times 

II 

is 

66 

4  times  12 

is 

48 

5  times 

12 

is 

60 

6  times 

12 

is 

72 

7  times 

I 

is 

7 

8  times 

I 

is 

8 

9  times 

I 

IT 

9 

7  times 

2 

is 

14 

8  times 

2 

is 

16 

9  times 

2 

is 

18 

7  times 

3 

is 

21 

8  times 

3 

is 

24 

9  times 

3 

is 

27 

7  times 

4 

is 

28 

8  times 

4 

is 

32 

9  times 

4 

is 

36 

7  times 

5 

is 

35 

8  times 

5 

is 

40 

9  times 

5 

is 

45 

7  times 

6 

is 

42 

8  times 

6 

is 

48 

9  times 

6 

is 

54 

7  times 

7 

is 

49 

8  times 

7 

is 

56 

9  times 

7 

is 

63 

7  times 

8 

is 

56 

8  times 

8 

is 

64 

9  times 

8 

is 

72 

7  times 

9 

is 

63 

8  times 

9 

is 

72 

9  times 

9 

is 

81 

7  times 

10 

is 

70 

8  times 

10 

is 

80 

9  times 

10 

is 

90 

7  times 

II 

is 

77 

8  times 

II 

is 

88 

9  times 

II 

is 

99 

7  times 

12 

is 

84 

8  times 

12 

is 

96 

9  times 

12 

is 

108 

10  times 

I 

is 

10 

II  times 

I 

"iT 

II 

12  times 

I 

IT" 

12 

10  times 

2 

is 

20 

II  times 

2 

is 

22 

12  times 

2 

is 

24 

10  times 

3 

is 

30 

II  times 

3 

is 

33 

12  times 

3 

is 

36 

10  times 

4 

is 

40 

II  times 

4 

is 

44 

12  times 

4 

is 

48 

10  times 

5 

is 

50 

II  times 

5 

is 

55 

12  times 

5 

is 

60 

10  times 

6 

is 

60 

II  times 

6 

is 

66 

12  times 

6 

is 

72 

10  times 

7 

is 

70 

II  times 

7 

is 

77 

12  times 

7 

is 

84 

10  times 

8 

is 

80 

II  times 

8 

is 

88 

12  times 

8 

is 

96 

10  times 

9 

is 

90 

11  times 

9 

is 

99 

12  times 

9 

is 

108 

10  times 

10 

is 

100 

II  times 

10 

is 

no 

12  times 

10 

is 

120 

10  times 

II 

is 

no 

II  times 

II 

is 

121 

12  times 

II 

is 

132 

10  times 

12 

is 

120 

II  times 

12 

is 

132 

12  times 

12 

is 

144 

This  table  should  be  carefully  committed  to  memory. 
Since  0  has  no  value,  the  product  of  0  and  any  number  is  0. 
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56.    Practice  the  following  until  you  can  give  them  all 
readily  without  referring  to  the  table. 


3X    7 

12  X    9 

9X    2 

4X    4 

6X    7 

4X    8 

7X    8 

6X    9 

6X    3 

12  X    8 

6X12 

9X    6 

7X    4 

10X11 

10  X   4 

6X11 

10X10 

9X11 

8X11 

8X10 

7X10 

11X11 

10  X    7 

7X12 

4X    7 

8X    9 

12X12 

8X    8 

9X10 

10  X    3 

9X   6 

7X    7 

4X    6 

10  X    6 

12  X   2 

6X    8 

8X    6 

■     6X10 

11  X    9 

4X12 

3X10 

2X    8 

6X12 

12X11 

3X    2 

4X    3 

2X12 

7X    9 

2X    6 

11  X    3 

3X11 

9X    3 

6X10 

3X    8 

11  X    2 

2X10 

3X12 

6X    6 

6X    2 

11  X    6 

6X    4 

8X    3 

12  X    6 

10  X    6 

12X10 

10  X    9 

3X    6 

8X    2 

11X12 

10  X    2 

11  X    8 

6X    4 

9X12 

12  X    4 

4X11 

8X    4 

6X11 

12  X    6 

7X    6 

2X    7 

6X    3 

12  X    7 

11  X    6 

2X    6 

3X   4 

6X    8 

9X    9 

4X    9 

3X    6 

2X    4 

7X    2 

8X12 

6X    6 

4X    2 

12  X    3 

9X    8 

3X    3 

7X    6 

6X    2 

9X    4 

8X    7 

4X10 

9X    7 

6X    9 

10X12 

3X    9 

6X    7 

10  X    8 

7X11 

11  X    4 

4X    6 

6X    5 

11X10 

7X    3 

2X    3 

6X    6 

11  X    7 

2X11 

2X    9 

8X    6 

57.  To  multiply  any  number  by  a  number  of  one 
flg^ure. 

Example.— Multiply  426  by  6. 
Solution. —  multiplicand      4  2  6 

multiplier  6 

product    2  12  5    Ans. 

Explanation. — For  convenience,  the  multiplier  is  written 
under  the  right-hand  figure  of  the  multiplicand.  Multiplying 
the  first  figure  at  the  right  of  the  multiplicand,  or  5,  by  the 
multiplier  5,  the  result  is  5  times  5  units  are  25  units,  2  tens 
and  5  units.  Write  the  five  units  in  units  place  in  the  product, 
and  reserve  the  2  tens  to  add  to  the  product  of  tens.  Multiply- 
ing the  second  figure  of  the  multiplicand  by  the  multiplier  6, 
the  result  is  10  tens,  which,  plus  the  2  tens  reserved,  is  12  tens, 
or  1  hundred  plus  2  tens.  Write  the  2  tens  in  tens  place  and 
reserve  the  1  hundred  to  add  to  the  product  of  hundreds. 
Multiplying  the  third,  or  last,  figure  of  the  multiplicand  by  the 
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multiplier  5,  the  result  is  20  hundreds,  which,  plus  the  1  hun- 
dred reserved,  is  21  hundreds,  or  2  thousands  1  hundred,  which 
we  write  in  the  thousands  and  hundreds  places,  respectively. 

Hence,  the  product  is  2,125. 

This  result  is  the  same  as  the  sum  of  five  425's.    Thus, 


58. 


425 

425 

425 

425 

425 

sum 

2125 

PRACTICE. 

EXAMPLES 

FOR 

Find  the  product  of: 

(a)    61,483X6. 

\{a) 

368,898 

{d)    12,375  X  6. 

W 

61,875. 

{c)     10.426X7. 

(c) 

72,982. 

id)     10,835X3. 

Ans. 

id) 

32.505. 

(e)    98.376X4. 

M 

393.504. 

(/)     10.873X8. 

(/) 

86,984. 

(^)     71,543X9. 

(^) 

643,887. 

(A)    218,734X2. 

W 

437,468. 

59.     To  multiply  a  number  by  a  number  of  tivo  or 
more  figrures. 

ExAMPLB.— Multiply  475  by  234. 

Solution. —  multiplicand  4  7  5 

multiplier  234 

1900 
1425 
950 


product    11115  0   Ans. 

Explanation. — For  convenience,  the  multiplier  is  gener- 
ally written  under  the  multiplicand,  placing  units  under  units, 
tens  under  tens,  etc. 

We  cannot  multiply  by  234  at  one  operation;  we  must,  there- 
fore, multiply  by  the  parts  and  then  add  the  partial  products. 

The  parts  by  which  we  are  to  multiply  are  4  units,  3  tens 
and  2  hundreds.    4  times  476  =  1,900,  the  first  partial  product; 
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3  times  475  =  1,425,  the  second  partial  product,  the  ris:ht-hand 
figure  of  which  is  written  directly  under  the  figure  multiplied 
by,  or  3;  2  times  475  =  950,  the  third  partial  product,  the 
right-hand  figure  of  which  is  written  directly  under  the  figure 
multiplied  by,  or  2. 

The  sum  of  these  three  partial  products  is  111,150,  which  is 
the  entire  product. 

60.  Rule. — ^I.  Write  the  multiplier  under  the  multipli- 
cand^ so  that  units  are  under  unitSy  tens  under  tens,  etc, 

II.  Be£in  at  the  right,  and  multiply  each  figure  of  the  multi- 
plicand by  each  successive  figure  of  the  multiplief ,  placing  the 
right-hand  figure  of  each  partial  product  directly  under  the 
figure  used  as  a  multiplier, 

III.  The  sum  of  the  partial  products  will  be  the  required 
product. 

61.  Ppoof. — Review  the  work  carefully,  or  multiply  the 
multiplier  by  the  multiplicand;  if  the  results  agree,  the  work 
is  correct. 

62.  The  student  will  find  the  following  test  useful  in 
determining  whether  the  answer  in  multiplication  is  correct: 

Fifid  tJie  sum  of  the  digits  in  the  multiplicand.  If  the  sum  cofi- 
sists  of  more  than  one  figure,  add  the  digits  of  the  sum,  and  so 
continue  until  the  sum  is  one  figure.  Do  the  same  with  the 
multiplier.  Multiply  together  the  filial  sums  thus  obtained,  ayid 
if  the  result  consists  of  more  than  one  figure,  add  its  digits  until 
one  figure  is  obtained.  If  this  result  is  the  same  as  is  obtained 
by  adding  the  digits  of  the  prodiut  until  one  figure  is  obtained, 
the  work  is  probably  correct. 

To  illustrate,  multiply  837,295  by  4,631. 

Solution.—        multiplicand  8  3  7  2  9  6 

multiplier  4  6  3  1 

product      38~r7~5l  3  \Tb 
Proof.—     8  +  3-1-7  +  2  +  9-1- 5  =  34;  3  +  4=     7 
4+6  +  3  +  1  =  14;  1  +  4=      5 

35;  3  +  6  =  8. 
3  +  8  +  7  +  7+5+1  +  3  +  1  +  4  +  5  =  4  4;  4  +  4  =  8. 
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The  reason  for  this  proof  will  be  explained  later. 

The  proof  given  in  this  article  is  not  absolute,  because 
two  or  more  errors  might  cause  the  product  to  fulfil  the  con- 
ditions of  the  test.  But  if,  upon  trial,  the  final  sum  of  the 
digits  of  the  product  does  not  agree  with  that  of  the  product 
of  the  final  sums  of  the  multiplicand  and  the  multiplier,  it  is 
certain  that  the  work  is  wrong. 

63.  There  are  many  short  methods  of  multiplication,  and 
some  of  these  will  be  given  under  the  heading  ** Aliquot 
Parts.**  It  is  important  that  the  student  should  notice  the 
abbreviation  that  is  possible  when  a  cipher  occurs  in  the 
multiplier,  and  when  the  multiplicand  or  the  multiplier  ends 
with  one  or  more  ciphers. 

ExAMPLB  l.—Multiply  49,076  by  40,807. 

Solution.—     multiplicand  4  9  0  7  6 

multiplier  40807 

{343532 
392608 
19  6  3  0  4 

product    2002644332    Ans. 

Explanation. — The  process  is  exactly  the  same  as  the 
preceding,  except  that  when  a  cipher  occurs  in  the  multi- 
plier it  is  not  used  to  multiply  by,  the  next  digit  of  the  mul- 
tiplier being  used  instead.  The  first  figure  of  the  partial 
product  is  always  written  directly  under  the  figure  by  which 
we  multiply,  as  stated  in  the  rule  for  multiplication.  Art.  60. 

ExAMPLB  2.— Multiply  49,076  by  48,700. 

Solution. —     multiplicand  4  9  0  7  6 

multiplier  4  8700 

{343532 
3  92608 
19  6  3  0  4 


product   2390001200    Ans. 

Explanation. — Here    the    multiplier   consists   of    three 
digits  and  two  ciphers,  as  in  the  preceding  examples,  but 
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in  this  case  the « two  ciphers  occupy  the  units  and  tens  places 
in  the  multiplier.  Write  the  multiplier  as  shown,  so  that 
the  ciphers  lie  to  the  right  of  the  rig^ht-hand  figure  of  the 
multiplicand,  or,  in  other  words,  so  that  the  right-hand  digit 
of  the  multiplier  lies  under  the  right-hand  digit  of  the  mul- 
tiplicand. Then,  without  paying  attention  to  the  ciphers  on 
the  right  of  the  multiplier,  multiply  in  the  usual  manner, 
annexing  the  two  ciphers  (the  number  of  ciphers  to  the  right 
of  the  right-hand  digit  of  the  multiplier)  to  the  product,  as 
shown.  If  the  multiplicand  ends  in  ciphers,  the  process  is 
exactly  the  same;  thus,  multiplying  4,907,600  by  487: 

multiplicand  4  9  0  7  6  0  0 

multiplier  4  8  7 


partial  products 


343632 
392608 
196304 


product   2390001200 

If  both  multiplicand  and  multiplier  end  in  ciphers,  place 
the  right-hand  digits  under  each  other,  as  above,  and  add 
to  the  product  as  many  ciphers  as  are  contained  in  both  mul- 
tiplicand and  multiplier  on  the  right  of  their  right-hand  digits. 

Example  3.— Multiply  690,000  by  420. 

Solution. —      multiplicand         6  9  0  0  0  0 
multiplier  420 

lis 

236 


product    247800000    Ans. 

64.  It  would  be  well  to  apply  the  principle  given  in 
Art.  62  to  all  cases  of  multiplication,  until  the  student  has 
attained  confidence.  Thus,  in  example  1  of  Art.  63,  the 
number  obtained  by  adding  the  digits  of  the  multiplicand 
is  4  +  9  +  7  +  6  =  26,  and  2  +  6  =  8;  by  adding  the  digits 
of  the  multiplier.  4  -h  8  +  7  =  19,  1  +  9  =  10,  and  1  +  0  =  1. 
Whence,  8x1  =  8.  Adding  the  digits  of  the  product, 
2  +  2  +  6-1-4  +  4  +  3  +  3-1-2  =  26,  or  2  +  6  =  8;  hence, 
the  work  is  probably  correct. 
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65.  To  be  able  to  multiply  rapidly  is  almost  as  valuable 
to  a  bookkeeper  or  business  man  as  to  be  able  to  add  rapidly. 
The  only  way  that  any  one  can  become  expert  in  multiplying 
is  by  practice.  To  give  the  student  a  good  idea  of  how  a 
rapid  multiplier  would  proceed,  we  will  now  give  the  entire 
process  pursued,  choosing  two  numbers  whose  digits  consist 
of  7's,  8's,  and  9's  only,  as  these  are  the  hardest  to  use. 

ExAMPLB.—    987789X897=? 

Solution.—  98  7  7  89    sum  of  digits  =  48  =  12,  or    3 

897    sum  of  digits  =  24,  or _6^ 

6914523  18,or9 

8890101 
7902312 


886046733    sum  of  digits  »  45,  or  9. 

Explanation. — Say  7  times  9  ts  63;  write  the  3  and  carry  6. 
Say  7  times  8  is  56  and  6  is  62;  write  the  2  and  carry  6.     Say 

7  times  7  is  49  and  6  is  55;  write  the  5  and  carry  5.  Say  7 
times  7  is  49  and  5  is  54;  write  the  4  and  carry  5.    Say  7  times 

8  is  56  and  5  is  61;  write  the  1  and  carry  6.  Say  7  times  9  is  63 
and  6  is  69;  write  the  69.  We  multiply  by  9  and  8  in  the  same 
way,  and  then  prove  the  work  by  the  test  given  in  Art.  62. 

66.  After  the  student  has  attained  considerable  pro- 
ficiency in  multiplying  as  described  in  Art.  66  he  may 
shorten  his  work  considerably  by  merely  repeating  the  digit 
by  which  he  multiplies,  the  product  of  that  digit  and  the 
desired  digit  in  the  multiplicand,  and  the  sum  of  this  product 
and  the  number  carried.  Thus,  instead  of  saying  7  times  8  is 
56  and  6  is  62,  think  7,  56,  62.  In  other  words,  in  multiplying 
987,789  by  9,  think  9, 81  (write  the  1);  P,  72.  80  (write  the  0); 
9,  63,  71;  9,  63,  70;  9,  72,  79;  and,  finally,  9,  81,  88.  By 
practicing  this  method  for  some  time,  he  should  be  able  to 
multiply  nearly  as  fast  as  he  can  write  the  results. 

67.  Besides  working  the  examples  for  practice  which 
follow,  the  student  should  make  up  many  others  and  work 
them  out.    He  should  continue  to  do  this  until  he  can  mul- 
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tiply  rapidly,  and  with  ease  and  certainty.  This  remark 
applies,  also,  to  addition  and  subtraction,  and  to  division, 
which  follows.  He  should  study  the  multiplication  table 
until  he  can  name  the  product  of  any  two  numbers  between 
1  and  12  instantly,  without  any  hesitation  whatever.  He  can 
learn  to  do  this  only  by  repeating  the  table  over  and  over 
ag^ain.  The  result  attained  will  be  well  worth  the  time 
and  labor  spent. 


EXAMPLES    FOR    PRACTICE. 

68*     Find  the  product  of: 


(a) 

3,842  X  26. 

(a) 

99.892. 

(*) 

3,716  X  45. 

W 

167.220. 

(c) 

1.817  X  124. 

(^) 

225,308. 

{d) 

675  X  38. 

(rf) 

25.650. 

(') 

1,875  X  33. 

(*) 

61.875. 

(f) 

4,836  X  47. 

(n 

227.292. 

{g) 

6,682  X  543. 

(5-) 

3,086.326. 

(A) 

3.257  X  246.                                  Ans. 

(A) 

801.222. 

(0 

2.875  X  302. 

(0 

868,250. 

(/) 

17.819X1.004. 

U) 

17.890.276. 

(k) 

38,674  X  206. 

(*) 

7.928.170. 

(0 

18.304  X  100. 

(0 

1.830.400. 

(»») 

7.834  X  10. 

(»») 

78.340. 

(«) 

87.543  X  1.000. 

(«) 

87,543,000 

(0) 

48,763  X  100. 

.(") 

4,876,300. 

DIVISION. 

69,  Division  is  the  process  of  finding  how  many  times 
one  number  is  contained  in  another  of  the  same  kind,  or  it  is 
the  process  of  separating  a  number  into  a  given  number  of 
equal  parts.  Thus,  to  separate  48  dollars  into  four  equal 
amounts  is  division. 

This  form  of  division  is  generally  called  partition. 

70,  The  dividend  is  the  number  to  be  divided,  or  to  be 
separated  into  equal  parts. 
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71.  The  divisor  is  the  number  by  which  the  dividend  is 
divided. 

72.  The  quotient  is  the  number  showing  how  many 
times  the  dividend  contains  the  divisor.  In  partition  the 
quotient  shows  one  of  the  equal  parts  of  the  dividend. 

73.  The  signi  of  division  is  -h  .  It  is  read  divided  by. 
Thus,  54  -T-  9  denotes  that  54  is  to  be  divided  by  9.  In  this 
case  54  is  the  dividend  and  9  is  the  divisor, 

74.  To  divide  TV-hen  the  divisor  consists  of  but  one 
flsrnre. 

Example.— What  is  the  quotient  of  875  -i-  7? 

divisor  dividend  Quoiient 

Solution.—  7)875(126    Ans. 

7 

T7 

14 
35 

Explanation. — 7  is  contained  in  8  hundreds  1  hundred 
times.  Place  the  1  as  left-hand  figure  of  the  quotient.  Multi- 
ply the  divisor  7  by  the  1  hundred  of  the  quotient,  and  place 
the  product,  7  hundreds,  under  the  8  hundreds  in  the  dividend, 
and  subtract.  On  the  right  of  the  remainder,  1,  bring  down 
the  next,  or  tens,  figure  of  the  dividend,  in  this  case  7,  making 
17  tens;  7  is  contained  in  17,  2  times.  Write  the  2  as  the 
second  6gure  of  the  quotient.  Multiply  the  divisor  7  by  the  2 
in  the  quotient,  and  subtract  the  product  from  17.  To  the 
remainder,  3,  annex  the  next,  or  unitSy  figure  of  the  dividend, 
in  this  case  5,  making  35  units.  7  is  contained  in  35,  5  times, 
which  is  placed  in  the  quotient.  Multiplying  the  divisor  by 
the  last  figure  of  the  quotient,  5  times  7  =  35,  which  sub- 
tracted from  35,  under  which  it  is  placed,  leaves  0.  There- 
fore, the  quotient  is  125.  This  method  is  called  long 
division. 
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75.  In  sliort  division,  only  the  divisor,  dividend,  and 
quotient  are  written. 

dividend 
divisor    7)  8'7'6 

quotient    12    5    Ans. 

The  operation  is  as  follows:  7  is  contained  in  8  once  and  1 
remainder;  1  placed  before  7  makes  17;  7  is  contained  in  17 
2  times  and  3  over;  the  3  placed  before  5  makes  35;  7  is  con- 
tained in  35,  5  times.  These  partial  quotients  placed  in  order 
as  they  are  found,  make  the  entire  quotient,  125. 

76,  If  the  divisor  consists  of  2  or  more  figures,  proceed 
as  in  the  following  example: 

Example.— Divide  2,702,826  by  63. 

divisor         dividend  quotient 

Solution.—     63)2702826(42902    Ans. 
252 


182 
126 


568 
667 


126 
126 

Explanation. — As  63  is  not  contained  in  the  first  two 
figures,  27,  we  must  use  the  first  three  figures,  270.  Now, 
by  trial  we  must  find  how  many  times  63  is  contained  in  270; 
6  is  contained  in  the  first  two  figures  of  270,  4  times. 
Place  the  4  as  the  first  figure  in  the  quotient.  .  Multiply 
the  divisor,  63,  by  4,  and  subtract  the  product  252  from  270. 
The  remainder  is  18,  to  which  we  annex  the  next  figure 
of  the  dividend,  2,  making  182.  Now,  6  is  contained  in 
the  first  two  figures  of  182  3  times,  but  on  multiplying 
63  by  3,  we  see  that  the  product  189  is  too  great,  so 
we  try  2  as  the  second  figure  of  the  quotient.  Multiplying 
the  divisor  63  by  2,  and  subtracting  the  product  126 
from  182,  the  remainder  is  56,  to  which  we  annex  the  next 
figure  of  the  dividend,  making  568;  6  is  contained  in  56 
about  9  times.     Multiply  the  divisor,  63,  by  9,  and  subtract 
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the  product  567  from  568.  The  remainder  is  1,  and  bringing 
down  the  next  figure  of  the  dividend,  2,  gives  12.  As  12  is 
less  than  63,  we  write  0  in  the  quotient  and  bring  down  the 
next  figure,  6,  making  126;  63  is  contained  in  126,  2  times, 
without  a  remainder.     Therefore,  42,902  is  the  quotient. 

77,  Rule. — I.  Write  the  divisor  at  the  kit  of  the  dividend 
with  a  curved  iitie  between  them. 

II.  Find  how  many  times  the  divisor  is  contained  in  the  least 
number  of  the  left-hand  fibres  of  the  dividend  that  will  contain 
ity  and  write  the  result  at  the  right  of  the  dividend y  with  a  line 
between  y  as  the  first  figure  of  the  quotient. 

III.  Multiply  the  divisor  by  this  quotient;  write  the  product 
under  the  partial  dividend  used,  and  subtract^  annexing  to  the 
remainder  the  next  figure  of  the  dividend.  Divide  as  before ,  and 
cofitinue  thus  until  all  the  figures  of  the  dividend  have  been  used, 

IV.  //  any  partial  dividend  will  not  contain  the  divisor ^ 
write  a  cipher  in  the  quotient j  annex  the  next  figure  of  the  divi- 
dend and  proceed  as  before, 

V.  //  there  is  at  last  a  remainder ^  write  it  after  the  quotient ^ 
with  the  divisor  underneath, 

78.  Proof. — Multiply  the  quotient  by  the  divisor^  and  add 
the  remainder y  if  there  be  any,  to  the  product.  The  result  will  be 
the  dividend. 

divisor  dividend     Quotient 

Thus,  63)4235(67it    Ans. 

3JJ_ 

T"65* 

44  1 

remainder  1 4 

Proof,  quotient  6  7 

divisor  6  3 

201 

402 

T22I 

remainder  1 4 

dividend      4  2  3  5 

126D— 4 
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SHORT  METHOD  OF  DIVISION. 

79.  The  following  method  saves  about  half  the  figures 
required  by  the  method  just  given,  and  we  think  that  there 
will  be  fewer  mistakes  made  when  using  it. 

EzAMPLB.— Divide  39,913,910  by  6,494. 

dividend  divitor 

Solution.—  399139  1  0  )5494 

14659  7265    quotient.    Ans. 

36711 


27470 


Explanation. — The  addition  method  of  subtraction  (see 
Art.  43)  is  used  in  this  case;  the  divisor  is  written  on  the 
right  of  the  dividend,  and  the  quotient  underneath  the  divisor. 
The  different  figures  of  the  quotient  are  obtained  in  exactly 
the  same  manner  as  by  the  preceding  method.  Thus,  the 
divisor  is  contained  in  the  first  five  figures  of  the  dividend 
7  times,  and  7  is  written  for  the  first  figure  of  the  quotient. 
Now,  instead  of  multiplying  the  divisor  by  7,  writing  the  prod- 
uct under  the  first  five  figures  of  the  dividend,  and  then  sub- 
tracting, we  multiply  each  figure  of  the  divisor  by  7,  and  by 
the  addition  method,  subtract  from  the  dividend,  writing 
only  the  remainder.  Thus,  7  times  4  is  28,  and  5  is  33;  write 
the  5  under  the  3  in  the  dividend,  and  carry  3.  Then,  7  times 
9  is  63  and  3  is  66,  and  66  and  5  is  71;  write  the  5  and  carry  7. 
7  times  4  is  28  and  7  is  35,  35  and  4  is  39;  write  the  4  and 
carry  3.  7  times  5  is  35  and  3  is  38,  and  38  and  1  is  39; 
write  the  1.  Now  bring  down  the  next  figure  of  the 
dividend,  9,  and  annex  it  to  the  remainder.  14,559  -t-  5,494 
=  2;  write  2  as  the  second  figure  of  the  quotient.  Then, 
as  above,  2x4  =  8,  and  8+1  =  9;  write  the  1  under  the  9, 
as  shown.  2x9=  18,  and  18  +  7  =  25;  write  the  7  and 
carry  the  2.  2  X  4  =  8,  8  +  2  =  10,  and  10  +  5  =  15;  write 
the  5  and  carry  the  1.  2x5  =  10,  10  +  1  =  11,  and  11  +  3 
=  14;  write  the  3.  Bringing  down  1,  the  next  figure  of 
the  dividend,  35,711  -5-  5,494  =  6,  the  third  figure  of  the 
quotient.    Proceed  as  above  with  the  remaining  figures. 
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A  fast  computer  would  work  as  follows:  In  multiplying 
by  6,  he  would  repeat  to  himself  6,  24,  and  7  is  31  (writing 
the  7  and  carrying  the  3).  6,  54,  57,  and  4  is  61.  6,  24,  30, 
and  7  is  37.     6,  30,  33,  and  2  is  35. 

The  object  of  writing  the  divisor  on  the  right  is  to  make  it 
easier  to  multiply  by  the  figures  of  the  quotient;  it  also  saves 
space,  as  may  readily  be  seen.  The  student  is  strongly 
advised  to  learn  this  method  thoroughly,  and  always  to  use  it. 
The  best  way  to  attain  facility  in  division,  is  first  to  practice 
dividing  by  small  numbers,  from  2  to  12,  and  using  the 
method  of  short  division.  After  he  has  become  proficient  in 
this,  he  should  practice  long  division  by  the  method  just 
described.  Some  special  methods  which  may  be  used  when 
dividing  by  certain  numbers  will  be  mentioned  farther  on. 

80,  The  principle  given  in  Art.  62  may  be  used  to  test 
the  work  of  division,  when  the  principle  has  been  slightly 
modified.  Add  the  digits  of  the  divisor,  the  dividend,  the 
quotient,  and  the  remainder,  if  any,  as  described  in  Art.  62, 
obtaining  a  single  figure  for  the  sum  of  each.  Multiply  the 
number  thus  obtained  for  the  divisor  by  the  number  obtained 
for  the  quotient,  and  add  to  the  product  the  number  obtained 
for  the  remainder,  if  any.  If  the  work  has  been  done 
correctly,  the  result  must  equal  the  number  obtained  for  the 
dividend.  Thus,  in  the  last  example,  the  sum  of  the  digits 
in  the  divisor  (reduced  to  a  single  figure)  is  4,  of  those  in 
the  quotient,  2,  and  in  the  remainder,  0.  Hence,  4x2  =  8; 
8  +  0  =  8.  Adding  the  digits  in  the  dividend,  the  result 
(reduced  to  a  single  figure)  is  also  8;  hence,  the  work  is 
very  probably  correct. 

Applying  this  method  to  the  example  in  Art.  78,  we  have, 
for  the  divisor  9,  for  the  quotient  4,  for  the  remainder  5. 
Hence,  9  X  4  +  5  =  41,  and  4  +  1  =  5.  For  the  dividend, 
4  -f  2  +  3  +  5  =  14,  and  1  +  4  =  5,  also.  The  student  will 
find  this  principle  very  useful. 

Addition,  subtraction,  multiplication,  and  divison  are  the 
four  comer  stones  of  arithmetic;  everything  else  in  arithmetic 
depends  upon  them. 
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EXAMPLES    FOR    PRACTICE. 


81*    Divide  the  following: 

(«) 

126,498  by  68. 

(*) 

3,207,594  by  767. 

{c) 

11,408,202  by  234. 

(d) 

2,100,316  by  681. 

(') 

969,936  by  4,008. 

(f) 

7,481,888  by  1.021. 

(5-) 

1,625,916  by  6,003. 

W 

1,646,301  by  381. 

Ans. 


{«) 

2.181 

(*) 

4,182. 

{c) 

48,763. 

(rf) 

3,616. 

(') 

242. 

(/) 

7,328. 

(£■) 

306. 

W 

4,321. 

CANCELATION. 

82,  Cancelation  is  the  process  of  shortening  operations 
in  division  by  casting  out  equal  factors  from  both  dividend 
and  divisor. 

83,  The  factors  of  a  number  are  those  numbers  which, 
when  multiplied  together,  will  equal  that  number.  Thus, 
5  and  3  are  the  factors  of  15,  since  5  X  3  =  15.  Likewise, 
8  and  7  are  the  factors  of  56,  since  8  X  7  =  56. 

84,  A  prime  number  is  a  number  that  cannot  be 
divided  by  any  number  except  itself  and  1;  1  is  not  con- 
sidered a  factor.     Thus,  2,  3,  11,  29,  etc.  are  prime  numbers. 

85,  A  prime  factor  of  a  number  is  any  factor  that  is  a 
prime  number. 

Any  number  that  is  not  a  prime  is  called  a  composite 
number,  and  may  be  produced  by  multiplying  together  its 
prime  factors.  Thus,  60  is  a  composite  number,  and  is  equal 
to  the  product  of  its  prime  factors,  2x2x3x5. 

Two  numbers  are  said  to  be  prime  to  each  other  when 
they  have  no  common  factor,  as,  for  example,  15  and  28; 
there  is  no  number,  except  1,  that  will  divide  doik  15  and  28 
without  a  remainder. 

86,  Canceling  equal  factors  from  both  dividend  and 
divisor  does  nol  change  the  quotient. 
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The  canceling  of  a  factor  in  both  dividend  and  divisor  is 
the  same  as  dividing  them  both  by  the  same  number^  which,  by 
a  principle  of  division,  does  not  change  the  quotient. 

Write  the  numbers  forming  the  dividend  above  the  line, 
and  those  forming  the  divisor  below  it. 

ExAMPLB.— Divide  4X46X60  by  9X  24. 

Solution.— Placing  the  dividend  over  the  divisor,  and  canceling, 
5       10 

Explanation. — The  4  in  the  dividend  and  24  in  the 
divisor  are  both  divisible  by  4,  since  4  divided  by  4  equals  1, 
and  24  divided  by  4  equals  6.  Cancel  the  4,  and  the  24,  and 
write  the  6  under  24.     Thus, 

#X45X60 

9XW      " 
6 

60  in  the  dividend  and  6  in  the  divisor  are  divisible  by  6, 
since  60  divided  by  6  equals  10,  and  6  divided  by  6  equals  1. 
Cancel  the  60  and  write  10  over  it;  also,  cancel  the  6.    Thus, 

10 
#X45xe0 
9XW       " 

Again,  45  in  the  dividend  and  9  in  the  divisor  are  each 
divisible  by  9,  since  45  divided  by  9  equals  5,  and  9  divided 
by  9  equals  1.  Cancel  the  45  and  write  the  5  over  it;  also, 
cancel  the  9.    Thus, 

5      10 
#x^xe0_ 
»x^ 

Since  there  are  no  two  remaining  numbers  (one  in  the  divi- 
dend and  one  in  the  divisor)  divisible  by  any  number  greater 
than  1  without  a  remainder,  it  is  impossible  to  cancel  further. 

Multiply  together  all  the  uncanceled  numbers  in  the  divi- 
dend and  divide  their  product   by  the  product  of  all  the 
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uncanceled  numbers  in  the  divisor.  The  result  will  be  the 
quotient.  The  product  of  all  the  uncanceled  numbers  in 
the  dividend  is  5  X  10  =  50,  and  there  are  no  uncanceled 
numbers  in  the  divisor. 

5      10 
Hence,  ^^^g^  =  5  X  10  =  60. 

87.  Rule. — ^I.  Cancel  the  common  factors  from  both  the 
dividend  and  divisor. 

II.  Then  divide  the  prodtut  of  the  remaining  factors  of  the 
dividend  by  the  prodtict  of  the  remaining  factors  of  the  divisor^ 
and  the  result  will  be  the  quotient. 


EXAMPLES    FOR    PRACTICE 

88.     Divide: 

(a)  14  X  18  X  16  X  40  by  7  X  8  X  6  X  5  X  3. 

(b)  3  X  65  X  50  X  100  X  60  by  30  X  60  X  13  X  10. 

(c)  8  X  4  X  3  X  9  X  11  by  11  X  9  X  4  X  3  X  8. 

(d)  164  X  321  X  6  X  7  X  4  by  82  X  321  X  7. 

(e)  50  X  100  X  200  X  72  by  1,000  X  144  X  100. 
(/)  48  X  63  X  55  X  49  by  7  X  21  X  11  X  48. 

(g)     110  X  150  X  84  X  32  by  11  X  15  X  100  X  64. 

(h)     115  X  120  X  400  X  1.000  by  23  X  1,000  X  60  X  800 


Ans. 


\(a) 

32. 

(*) 

250 

kc) 

1. 

(d) 

48. 

{e) 

5. 

in 

106 

u-) 

42. 

W 

6. 
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FRACTIONS. 

1.  A  firaotlon  is  one  or  more  of  the  equal  parts  of  a  unit 

2.  Two  numbers  are  required  to  express  a  fraction,  one 
called  the  numerator,  and  the  other,  the  denominator. 

3.  The  numerator  is  placed  above  the  denominator,  with  a 
line  between  them,  as  |.  Here  3  is  the  denominator^  and  shows 
into  how  many  equal  parts  the  unit  is  divided.  The  numerator 
2  shows  how  many  of  these  equal  parts  are  taken  or  con- 
sidered. The  denominator  also  indicates  the  name  of  the  parts. 

\  is  read  one-half. 

f  is  read  three-fourths. 

I  is  read  three-eighths. 

•j^  is  read  five-sixteenths. 

ff  is  read  twenty-nine  forty-sevenths. 

4.  In  the  expression  **|of  an  apple,"  the  denominator 
4  shows  that  the  apple  is  divided  into  four  equal  parts,  and 
the  numerator  3  shows  that  three  of  these  parts,  or  fourths, 
are  taken  or  considered. 

If  each  of  the  parts,  or  fourths,  of  the  apple  were  cut  into 
two  equal  pieces,  there  would  then  be  twice  as  many  pieces 
as  before,  or  4x2  =  8  pieces  in  all;  one  of  these  pieces 
would  be  called  one-eighth,  and  would  be  expressed  in  figures 
as  \.  Three  of  these  pieces  would  be  called  three-eighths, 
written  |.  The  words  three-fourths,  three-eighths,  five-six- 
teenths, etc.  are  abbreviations  of  three  one-fourths,  three 

For  notice  of  copyright,  see  page  immediately  following  the  title  page. 
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one-eighths,  five  one-sixteenths,  etc.  It  is  evident  that,  the 
greater  the  denominator,  the  greater  is  the  number  of  parts 
into  which  the  unit  is  divided;  consequently,  the  parts 
themselves  are  smaller,  and  the  value  of  the  fraction  is  less  for 
the  same  number  of  parts  taken.  In  other  words,  J,  for 
example,  is  less  than  J,  because,  if  a  tmit  is  divided  into  9  parts, 
the  parts  are  less  than  if  the  same  unit  had  been  divided  into  8 
parts;  and,  since  ^  is  less  than  |,  it  is  clear  that  7  one-ninths 
is  less  than  7  one-eighths.     Hence,  also,  |  is  less  than  |. 

6.  The  value  of  a  fraction  is  the  numerator  divided  by 
the  denominator;  as,  |^  =  2,  f  =  3. 

6,  The  line  between  the  numerator  and  the  denominator 
means  divided  by^  or  -5- . 

f  is  equivalent  to  3  -J- 4. 
I  is  equivalent  to  5  -r-  8. 

7.  The  numerator  and  denominator  of  a  fraction  are 
called  the  terms  of  a  fraction. 

8.  The  value  of  a  fraction  when  its  terms  are  equal  is  1. 

I,  or  four-fourths  =  1. 

I,  or  eight-eighths  =  1. 

1^,  or  sixty-four  sixty-fourths  =  1. 

9,  A  proper  fraction  is  a  fraction  whose  numerator  is 
less  than  its  denominator.    Its  value  is  less  than  1,  as  |,  |,  ^J^. 

10.  An  Improper  fraction  is  a  fraction  whose  numer- 
ator equals  or  is  greater  than  the  denominator.  Its  value  is 
1  or  more  than  1,  as  J,  f ,  ^. 

11,  A  mixed  number  is  a  whole  number  and  a  fraction 
united.  4|  is  a  mixed  number,  and  is  equivalent  to  4  + 1. 
It  is  read  four  and  two-thirds. 


REDUCTION   OF   FRACTIONS. 

12,  Reduction  of  fractions  is  the  process  of  changing 
the  form  of  fractions  without  changing  their  value. 

13,  A  fraction  is  reduced  to  higher  tcr^us  by  multiply- 
i?ig  both  terfns  of  the  fraction  by  the  same  number.     Thus, 
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f  is  reduced  to  |  by  multiplying  both  terms  of  the  fraction 
by  a. 

3X2  _  6 

4X2  ""  8* 
The  value  is  not  changed.  For,  suppose  that  a  imit,  say 
an  apple,  is  divided  into  8  equal  parts.  If  these  parts  be 
arranged  in  4  piles,  each  containing  2  parts,  it  is  evident  that 
each  pile  will  be  composed  of  the  same  part  of  the  apple  as 
would  have  been  the  case  had  the  apple  been  originally  cut 
into  4  equal  parts.  Now,  if  one  of  these  piles  (containing  2 
parts)  be  removed,  there  will  be  3  piles  left,  each  containing 
2  equal  parts,  or  6  equal  parts  in  all,  i.  e.,  six-eighths. 
But,  since  one  pile,  or  one-quarter,  was  removed,  there  are 
three-quarters  left  Hence,  f  =  f .  The  same  reasoning  may 
be  applied  to  any  similar  case.  Therefore,  multiplying  both 
terms  of  a  fraction  by  the  same  number  does  not  alter  its  value. 

14*  To  reduce  a  fraction  to  an  equivalent  fraction 
lia^dng^  a  driven  denominator. 

Example. — Reduce  }  to  an  equivalent  fraction  having  96  for  a 
denominator. 

Solution. — Both  the  numerator  and  the  denominator  must  be  multi- 
plied by  the  same  number  in  order  not  to  change  the  value  of  the  frac- 
tion. The  denominator  must  be  multiplied  by  some  number  which 
will  make  the  product  96;  this  number  is  evidently  96-*-  8  =  12,  since 

8X13  =  96.    Hence.IJj;^  =  g.    Ans. 

16.  Rule. — Divide  the  given  denominator  by  the  denomi- 
nator of  the  given  fraction^  and  multiply  both  terms  of  the 
fraction  by  the  quotient. 

Example.— Reduce  }  to  lOOths. 

Solution.—    100  +  4  =  25 ;  hence,  ?  ^  ^  =  ^J^.    Ans. 

16,  A  fraction  is  reduced  to  louver  terms  by  dividing  both 
terms  by  the  same  number.  Thus,  -f^  is  reduced  to  \  by  divi- 
ding both  terms  by  2. 

jB^-^2  __  4 
lO-f-2  "  5" 
That  -j^  =  I  is  readily  seen  from  the  explanation  given  in 
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Art  13;  for,  multiplying  both  terms  of  the  fraction  f  by  2, 
tSi  =  T%,  and,  if  t  =  A,  A  ^^^^  ^q^^l  f  Hence,  dividing 
both  terms  of  a  fraction  by  the  same  number  does  not  alter 
its  value. 

17.  A  fraction  is  reduced  to  lowest  termSy  or  simplest  form^ 
when  its  numerator  and  denominator  cannot  both  be  divided 
by  the  same  number  without  a  remainder.     As,  f ,  |,  ^,  ■^. 
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18.     Reduce  the  following: 

{a)    ^tol28ths. 

f(«) 

ih- 

{p)    -f^  to  its  lowest  terms. 

(b) 

A- 

if)     y^  to  its  lowest  terms. 

Ans.  - 

W 

tH- 

{d)   fto49ths. 

W 

if 

{e)    if  to  lO.OOOths. 

Iw 

JUUUL 

19.  To  reduce  a  i^hole  number  or  a  mixed  number 
to  an  improper  fraction. 

Example  1. — How  ra^jay  fourths  in  6  ? 

Solution. — Since  there  are  ^fourths  in  1,  in  5  there  will  be  6x4 
fourths,  or  20  fourths;  i.e.,  6  X  J  =  V-     Ans. 

Example  2. — Reduce  8f  to  an  improper  fraction. 

Solution.—    8x1  =  V-    V  +  f  =  V-    Ans. 

!80.  Rule. — Multiply  the  whole  number  by  the  denomi- 
nator of  the  fraction^  add  the  numerator  to  the  product  and 
place  the  denominator  under  the  result.  If  it  is  desired  to 
reduce  a  whole  number  to  a  fraction^  multiply  the  whole 
number  by  the  giveji  denominator  and  the  result  will  be  the 
numerator  of  the  required  fraction. 
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SI.     Reduce  to  improper  fractions: 

(«)     ^^ 

[(«) 

¥• 

(3)     6J. 

W 

V 

C*^)     lOA.                                                                     Ans. 

M 

W 

(rf)    87J. 

(</) 

^• 

W     60f 

W 

H*. 

(/)    Reduce  7  to  a  fraction  whose  denominator  is  16. 

L(/) 

W- 
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22.  To  reduce  an  improper  firaotlon  to  a  -whole  or 
a  mixed  number. 

Example. — Reduce  ^  to  a  mixed  number. 

Solution. —  4  is  contained  in  21,  5  times  and  1  remaining  (see  Art. 
5) ;  as  this  remainder  is  also  divided  by  4,  its  value  is  }.  Therefore, 
5+},  or  5|,  is  the  number. 

23.  Rule. — Divide  the  numerator  by  the  denominatory 
and  turite  the  result  as  in  ordinary  division.  (See  part  V  of 
Rule,  Art  77,  §1.) 


24. 


£XAMPL,E8  FOR  PBACTICB. 

Reduce  to  whole 

or 

mixed  numbers: 

(«)    M*- 

\(a)    241.* 

iP)    i|*. 

(b)    61|. 

(O   ^. 

Ann   ' 

(c)     116f 

(d)   i|i. 

(d)   4»t 

W     II- 

(0    4. 

a)  w. 

^if)   «. 

25.  A  common  denominator  of  two  or  more  fractions 
is  a  number  that  will  contain  (i.  e.,  which  maybe  divided 
by)  all  of  the  denominators  of  the  fractions  without  a 
remainder.  The  least  common  denominator  is  the  least 
number  that  will  contain  all  the  denominators  of  the  fractions 
without  a  remainder. 

26.  To  find  tbe  least  common  denominator. 

Example. — Find  the  least  common  denominator  of  |,  |,  \,  and  ^. 
Solution. — We  first  place  the  denominators  in  a  row,  separated  by 
commas. 

2)4,    8,    9,    16 

2)2,    8,    9,      8 
8)        8,    9,      4 
8,      4 
2X2X8X8X4  =  144,  the  least  common  denominatoi.    Ans. 

Explanation. — Divide  each  of  the  denominators  by  some 
prime  number  that  will  divide  at  least  two  of  them  without  a 
remainder  if  (possible),  bringing  down  to  the  row  below  those 
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denominators  wliich  will  not  contain  the  divisor  without  a 
remainder.  Dividing  each  of  the  numbers  by  2,  the  second 
row  becomes  2,  3,  9,  8,  since  2  will  not  divide  3  and  9  without 
a  remainder.  Dividing  again  by  2,  the  result  is  3,  9,  4. 
Dividing  the  third  row  by  3,  the  result  is  3,  4.  The  numbers 
in  the  fourth  row  are  now  prime  to  each  other  (see  Art. 
86,  §  1),  and  the  product  of  these  numbers  multiplied  by  the 
divisors  will  be  the  least  common  denominator.  Thus, 
2x2x3x3x4  =  144,  the  least  common  denominator. 

S7*     Example.— Find  the  least  common  denominator  of  |,  ^, 
and  A. 

Solution.—  8 )  9,    12,    18 

8)8.      4,      g 


2) 


2 
8X8X2X2  =  86.    Ana. 

38.  If  one  (or  more)  of  the  denominators  is  a  factor  of 
some  other  denominator,  it  need  not  be  considered  in  the 
process  of  finding  the  least  common  denominator,  for  if  the 
least  common  denominator  will  contain  the  larger  denomi- 
nator it  will  also  contain  any  factor  of  it.  Thus,  in  the  last 
example,  since  9  is  a  factor  of  18,  it  need  not  be  considered, 
and  all  that  is  necessary  is  to  find  the  least  common  denom- 
inator of  12  and  18.  Also,  if  all  of  the  denominators  have  a 
common  factor,  whether  prime  or  composite,  that  factor  may 
be  used  as  a  divisor.  For  example,  since  12  and  18  have  the 
common  factor  6,  6  may  be  used  as  a  divisor  instead  of  its 
prime  factors  2  and  3.  Hence,  the  entire  operation  of  find- 
ing  the   least  common  denominator  of   |,  ^,  ^  reduces 

g  \  22    18 
to     ' — -^ — 5-'  or  least  common  denominator  =  6  X  2  X  3  =  36, 

the  same  result  as  before. 

29,  Any  number  that  will  exactly  contain  another  num- 
ber is  called  a  multiple  of  that  number.  Thus,  48  is  a 
multiple  of  6;  also,  of  8,  of  12,  etc.  Any  number  that  will 
exactly  contain  two  or  more  numbers  is  called  a  eominon 
multiple  of  those  numbers;  and  the  least  number  that  will 
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exactly  contain  two  or  more  numbers  is  called  the  least 
commoii  multiple  of  those  numbers.  Hence,  the  least  com- 
mon denominator  of  two  or  more  fractions  is  the  least 
common  multiple  of  the  denominators  of  the  fractions. 

30.  The  least  common  multiple  of  several  numbers  may 
often  be  determined  by  inspection.  For  example,  if  it  is 
desired  to  find  the  least  common  multiple  of  3,  5,  and  10, 
simple  inspection  will  show  that  the  least  common  multiple 
is  30,  the  mental  process  being  as  follows:  Since  5  is  a 
factor  of  10,  5  need  not  be  considered;  and  since  3  and  10 
are  prime  to  each  other,  their  least  common  multiple  is  their 
product,  i.  e.,  3x10,  or  30.  Therefore,  30  is  the  least  com- 
mon multiple  of  3,  5,  and  10. 

Again,  consider  the  example  of  Art.  27.  Here,  it  is 
required  to  find  the  least  common  multiple  of  9,  12,  and  18. 
Since  9  is  a  factor  of  18,  it  need  not  be  considered.  The 
least  common  multiple  of  12  and  18  must,  of  course,  contain 
18  a  certain  number  of  times.  To  ascertain  how  many  times 
18  the  least  common  multiple  must  be,  divide  12  (the  other 
number)  by  the  greatest  factor  common  to  both  12  and  18; 
the  quotient  multiplied  by  18  will  be  the  required  least  com- 
mon multiple.  In  the  present  case,  the  greatest  factor  is  6, 
and  12-5-6  =  2;  2X  18  =  36,  the  least  common  multiple. 

31.  To  reduce  t^wo  or  more  fractions  to  equivalent 
ftnctlons  having:  the  least  common  denominator. 

Example. — Reduce  {,  f,  }  to  equivalent  fractions  having  the  least 
common  denominator. 

Solution. — The  least  common  denominator  is  the  least  number  that 
can  be  exactly  divided  by  8,  4,  and  8.  This  number  is  readily  seen  by 
inspection  to  be  24.  Now,  reducing  each  fraction  to  a  fraction  having 
a  denominator  of  24  (Art.  14),  we  obtain 

2X8  _  16  8X6__18  7x8  _  21   . 

8X8  -  24'  4X6  -  24*  8X8  ""  24*  ^^ 

32.  Rule. — Divide  the  least  common  denominator  by  the 
denominator  of  the  given  fraction^  and  multiply  both  terms 
of  the  fraction  by  the  quotient. 
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EXAMPIiES  FOB  PRACTICE. 

33«     Reduce  to  fractions  having  a  common  denominator: 


(«)    M.I- 

r(«)   t.f.J- 

(*)    A.f.A- 

0)    A.H.A- 

(f)     J.A.«-                            Ans- 

W    H.A.M- 

(^)   I.I.H.                        -^    • 

(</)   «.}*.«. 

W    A.  A.  A- 

W    M.A.H- 

(/)  A.«.H. 

l(/)  H.H.H- 

ADDITION"   OF   FRACTIONS. 

34.  Fractions  cannot  be  added  unless  they  have  a  com- 
mon  denominator.  We  cannot  add  f  to  ^  as  they  now  stand, 
since  the  denominators  represent  different  parts  of  a  unit 
Fourths  can  be  added  to  fourths,  but  not  to  eighths. 

Suppose  we  divide  an  apple  into  4  equal  parts,  and  then 
divide  2  of  these  parts  into  2  equal  parts.  It  is  evident 
that  we  shall  have  2  one-fourths  and  4  one-eighths.  Now 
if  we  add  these  parts  the  result  is  2  +  4  =  6  something.  But 
what  is  this  something  ?  It  is  not  fourths,  for  six  fourths 
are  1  J,  and  we  had  only  one  apple  to  begin  with ;  neither  is 
it  eighths,  for  six  eighths  are  f ,  which  is  less  than  1  apple. 
By  reducing  the  fourths  to  eighths,  we  have  J  =  f;  and, 
adding  the  other  4  eighths,  4-{-4  =  8  eighths.  The  result 
is  correct,  since  f  =  1.  Or  we  can,  in  this  case,  reduce  the 
eighths  to  fourths.  Thus,  f  =  };  whence,  adding  2  +  2 
=  4  quarters  or  fourths,  a  correct  result,  since  f  =  1. 

Before  adding,  fractions  should  be  reduced  to  a  common 
denominator,  preferably  the  least  common  denominator. 

35«     Example. — Find  the  sum  of  \,  f ,  and  |. 

Solution. — The  least  common  denominator,  or  the  least  number 
that  will  exactly  contain  all  the  denominators,  is  8. 

J  =  i.  }  =  I,  and  t  +  i  +  f  =  i±|±^  =  V  =  n-    Ans. 

Explanation. — As  the  denominator  indicates  the  names 
of  the  partSy  only  the  niimerators  are  added  to  obtain  the 
total  number  oi  parts  indicated  by  the  denominator.  Thus, 
4  one-eighths  plus  6  one-eighths  plus  5  one-eighths  =  16 
one-eighths. 
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36.  Example  l.^What  is  the  sum  of  12},  14|,  and  7^  ? 
Solution. — The  least  common  denominator  in  this  case  is  10. 

1  2  }  =  1  2  }§ 
14|  =  14ig 

sum    88  +  J}  =  83  +  ltJ  =  8411.    Ans. 

The  sum  of  the  fractions  =  }{,  or  1J|,  which  added  to  the  sum  of 
the  whole  numbers  =  34|J. 

Example  2.— What  is  the  sum  of  17,  18^,  /j,  and  ^  ? 

Solution. — ^The  least  common  denominator  is  82.     18^  =  18^, 

17 
18A 

sum    8  8  j}    Ans. 

37.  Rule. — I.     Alake  the  fractions  similar;   write  the 
sum  of  the  numerators  over  the  least  common  denominator, 

II.      When  there  are  integers  or  mixed  numbers^  add  them 
separately  and  then  add  the  results. 


38. 


EXAMPI.ES 

FOB  PRACTICE. 

.     Find  the  sum 

of: 

C*)    J.A.I- 

\(a)    1^. 

(*)     VhW 

{b)     lA- 

W    i,|.  A. 

W     1ft- 

CO   I.H.H- 

A.ns. ' 

{d)    \\\. 

(')    «.A.  II- 

W     111- 

(/)  II.H.H- 

C^)  if- 

{g)  A.A.it- 

(£)    lA- 

(-*)    ».tt.f 

.(-i)    1. 

SUBTRACTION    OF   FRACTIONS. 

39.  Fractions  cannot  be  subtracted  without  first  reducing 
them  to  a  common  denominator.  This  can  be  shown  in 
the  same  manner  as  in  the  case  of  addition  of  fractions, 
(Art  34.) 
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Example.— Subtract  f  from  Jf . 

Solution. — The  least  common  denominator  is  It. 

I  =  A-    H-iV  =  ^  =  A.    Ans. 

40.  Example. — From  7  take  |. 

Solution.—  1  =  |  ;  therefore,  since  7  =  6  +  1,  7  =  6  +  |  =  d|,  and 
e|-f  =  6|.    Ans. 

41.  Example.— What  is  the  difference  between  17^^  and  0}|  ? 
Solution.— The  least  common  denominator  of  the  fraction  is  82L 

17A  =  17ii.  .         .      „ 

minuend    17}} 
subtrahend      9  Jf 

difference       8  ^    Ans. 

43.     Example.— From  9J  take  4^. 

Solution. — The  least  common  denominator  of  the  fractions  is  16. 

minuend    9  ^V  <>i'  ^  f  S 
subtrahend    4  ^       4  y\ 

remainder    4  |}       4  f }    Ans. 

Explanation. — As  the  fraction  in  the  subtrahend  is  greater 
than  the  fraction  in  the  minuend,  it  cannot  be  subtracted ; 
therefore,  borrow  1,  or  |f ,  from  the  9  in  the  minuend  and  add 
it  to  the  ^;  A  +  ll  =  H-  A  from  H  =  H-  Since  1  was 
borrowed  from  9,  8  retrains;  4  from  8  =  4;  4  +  ff  =  ^ff- 

43.  Example. — From  9  take  SyV 
Solution.—  minuend    9      or  8  Jf 

subtrahend    8  ,V      ^  ft 
difference       \\         \\    Ans. 

Explanation. — As  there  is  no  fraction  in  the  minuend 
from  which  to  take  the  fraction  in  the  subtrahend,  borrow 
1,  or  ^,  from  9.  ^  from  \\  =  }|.  Since  1  was  borrowed 
from  9,  only  8  is  left.     8  from  8  =  0. 

44.  Rule. — I.  Reduce  the  given  fractions  to  fractions 
having  the  least  common  denominator,  Stibtract  one  numer- 
atorfrom  the  other  and  place  the  refnainder  over  the  common 
denominator. 
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!!•  When  there  are  mixed  numbers^  subtract  the  fractions 
and  whole  numbers  separately, 

III.  When  the  fraction  in  the  subtrahend  is  greater  than 
the  fraction  in  the  minuend^  borrow  1  from  the  whole  number 
in  the  minuend^  and  add  it  to  the  fraction  in  the  minuend, 
from  which  subtract  the  fraction  in  the  subtrahend. 

TV.  When  the  minuend  is  a  whole  number^  borrow  1 
from  it;  reduce  the  1  to  a  fraction  whose  denominator  is  the 
same  as  the  denominator  of  the  fraction  in  the  subtrahend^ 
and  then  subtract. 


45. 


EXAMPLES  FOB  PRACTICE. 

Subtract: 

(a)     iJfromH. 

r(«) 

1- 

(b)     A  from  H. 

(*) 

A. 

(0     A  from  A- 

w 

H- 

(d)    If  from  «. 

Ans.  • 

(d) 

A. 

(e)     41  from  f|. 

W 

1- 

(/)    18}from30J. 

C/) 

17}. 

(g)    12Jfrom27. 

(g) 

U|. 

(h)    6J  from  80. 

1(A) 

24f. 

MTJIiTIPIilCATION   OF   FRACTIONS. 

46.  In  multiplication  of  fractions  it  is  not  necessary  to 
reduce  the  given  fractions  to  fractions  having  a  common 
denominator. 

47.  Multiplying  the  numerator  or  dividing  the  denomi- 
nator multiplies  the  fraction. 

Example.— Multiply  f  by  4. 
Solution.— 


Or, 


}X4  =  |><^  =  V  =  3.    Ans. 
8 


The  word  **of "  in  multiplication  of  fractions  means  the 
same  as  x,  or  times..    Thus, 

f  of  4  =  fx4  =  3. 

126I>— 6 
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Example.— Multiply  2  by  |. 
Solution.—         2x|  =  |^^  =  f  =  f.    Ans. 

Or  2X{  =1^2  =  *-    ^^• 

48.  Example.— What  is  the  product  of  ^  and  }  ? 

Solution.-       A  X  J  =  ^^^  =  ,^A  =  A-    Ans. 

Or.  by  cancelation.  A^  =  ^^  =  fj.    Ans. 
4 

49,  Example.— What  is  |  of  }  of  Jf  ? 

2 

60.  Example. — What  is  the  product  of  9}  and  5f  ? 
Solution.—    Of  =  y.;  5|  =  ^. 

61.  Example.— Multiply  15}  by  8. 

Solution. —  1  5  J  1  5  J 

3  3 

47  f  4  5  +  V  =  45  +  2f  =  47f.     Ans. 

62.  Rule. — I.  Divide  the  product  of  the  numerators  by 
the  product  of  the  dcjiominators.  All  factors  common  to  the 
numerators  and  denominators  should  first  be  cast  out  by  can- 
celation. 

II.  To  multiply  one  mixed  number  by  another,  reduce 
them  both  to  i^nproper  fractions. 

III.  7!?  multiply  a  mixed  number  by  a  ivholc  number,  first 
multiply  the  fractional  part  by  the  multiplier,  and  if  the 
product  is  an  improper  fraction,  reduce  it  to  a  mixed  number, 
and  add  the  ivhole-Jiumber  part  to  the  product  of  the  multi- 
plier and  the  whole  member. 
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BXAMPL.ES  FOR  PRACi'ICB 

• 

53.     Find  the  product  o£  : 

(«)      7XA- 

[(«) 

lA- 

(*)     14  X  A. 

(^) 

4|- 

W     HXA. 

{^) 

if- 

('O     J5X4. 

Ans. ' 

(rf) 

2H. 

W      «X7. 

(') 

7A. 

(/)    17HX7. 

I/) 

126. 

Of)   iJfxsa. 

(^) 

15. 

0)     i|Xl4. 

.(>') 

n- 

54.  Short  Methods  of  Multiplylngr  by  a  Mixed  dum- 
ber.— In  all  business  transactions,  the  multiplication  of  a 
mixed  number  by  an  integer,  an  integer  by  a  mixed  number, 
or  a  mixed  number  by  a  mixed  number,  is  of  very  frequent 
occurrence.  Unless  the  numbers  are  quite  small,  which  is 
not  usually  the  case,  it  is  very  inconvenient  to  reduce  the 
mixed  numbers  to  improper  fractions,  multiply,  and  then 
reduce  the  product  to  a  mixed  number.  A  better  way  is  to 
use  one  of  the  methods  given  below: 

56.     Example.— Multiply  126J  by  27. 
Solution.— 


842  5  I    Ans. 


Explanation. — First  multiply  the  f  by  27;  this  may  be 
conveniently  done  as  follows:  Multiply  |  by  27;  to  do  this 
all  that  is  necessary  is  to  divide  27  by  8  (this  is  evidently  cor- 
rect, since  J  x  27  =  ^  =  27  -4-  8),  obtaining  3f .  Now  multiply 
the  result  just  obtained  (3f )  by  the  numerator  of  the  fraction 
less  1,  or  in  this  case,  by  7  —  1  =  6,  getting  18-*^  for  the 
product,  which  write  under  3|,  as  shown.  Then  multiply 
126  by  27  in  the  usual  manner,  placing  the  unit  figure  under 
the  unit  figures  of  the  two  mixed  numbers,  which  may  be 
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regarded  as  partial  products.  That  this  method  is  correct  is 
readily  seen.  For  3|  is  J  of  27,  and  18^  is  f  of  27;  there- 
fore, 3|  +  18V^  =  i  of  27  + 1  of  27  =  J  of  27. 

56.     Example. —Multiply  825  by  29}. 


Solution.— ^#rj/  Method, 

Second  Method. 

825 

825 

29} 

29} 

4)2475  206} 

618}  412} 

7425  7425 

1650  1650 

24648}  Ans.  24548}  Ans. 

Explanation. — First  Method:  Since  |  of  825  is  the  same 
as  J  of  3  times  826,  we  first  find  3  times  825  and  take  \  of  the 
product.  The  remainder  of  the  operation  needs  no  explana- 
tion. The  second  method  is  similar  to  that  used  in  the  pre- 
ceding example. 

67.     Example.— Multiply  89|  by  75|. 

Solution.— 

First  Method,  Second  Method 

89}  89} 

75}  75} 

8)267  11} 

8)150  %     Z  _\                       22} 

3^1"?         25 


88} 
50} 


4  25 

445'  445} 

623  683 

6758}  Ans.  6758}  Ans. 

Explanation. — First  Method :  In  this  example  there  are 
four  operations.     (1)  To  multiply  the  fraction  by  the  fraction. 

(2)  To  multiply  the  upper  number  by  the  lower  fraction. 

(3)  To  multiply  the  lower  number  by  the  upper  fraction. 

(4)  To  multiply  the  whole  number  by  the  whole  number. 
We  first  multiply  89  by  f,  but  in  order  to  save  space  the 
division  of  3  times  89  by  8  is  merely  indicated  for  the  pres- 
ent.    \  is  multiplied  by  75  in  the  same  manner,  multiplying 
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75  by  2  and  indicating  the  division  by  3.  267  (i.  e.,  3  X  89)  is 
now  divided  by  8,  obtaining  33|,  which  is  written  as  shown. 
150  (i.  e.,  2X75)  is  divided  by  3,  obtaining  50,  which  is  writ- 
ten under  the  33|.  The  two  fractions  are  multiplied  and  the 
product,  J,  placed  alongside  of  the  50.  The  two  integers 
are  now  multiplied  and  all  the  separate  products  added 
together,  as  shown. 

Second  Method:  This  is  a  combination  of  the  method  of 
Art.  55,  and  the  second  method  of  Art.  56,  and  should  be 
tmderstood  without  further  explanation.  The  product  of 
the  two  fractions,  J,  is  written  alongside  of  the  445  and 
added  to  the  other  two  fractions,  \  and  |,  as  shown. 

58.  Example.— At  8|  cents  per  pound,  what  will  661  pounds  of 
sugar  cost  ? 


Solution.—/?*.,/  uetkod. 

Second  Mtthad. 

66} 

66} 

8| 

8| 

8)880 
8)  8 

41J 
1| 

83 
198A 

198A 

241^ 

2  41^  cents.    Ans. 

Explanation. — First  multiply  66  by  f,  then  3  by  \,  then 
66  by  3,  and  finally  \  by  f .  The  ^  is  written  imder  and 
added  to  the  other  fractions. 


EXAMPLES  FOR  PRACTICE. 

69.     Solve  the  following  examples: 

1.  Find  the  cost  of  89|  yards  of  silk  velvet  at  |4f  per  yard. 

Ans.  $425^}. 

2.  How  much  must  be  paid  for  88 1  tons  of  hay  at  $16f  a  ton  ? 

Ans.  ^1,888^. 

8.    How  far  can  a  man  ride  on  a  bicycle  in  14 J  hours  at  the  rate  of 

9}  miles  per  hour  ?  Ans.  144{  miles. 

4.     Find  the  following  products:     (a)     28}X17|.     {p)    44J  X  16|. 
(^)  127|  X  69f     (//)  86,^2  X  78  j.     {e)  58}  X  27i. 

Ans.  (fl)  510J.     {b)  744f  J.     {c)  8,864f.     {d)  6,8091J.     {e)  1,478^. 
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DmSION   OF   FRACTIONS. 

60.  In  division  of  fractions  it  is  not  necessary  to  reduce  the 
given  fractions  to  fractions  having  a  common  denominator. 

61.  Dividing  the  numerator  or  multiplying  the  denomi- 
nator of  a  fraction^  divides  the  fraction. 

Example.— Divide  |  by  8. 

Solution. — When  dividing  the  numerator,  we  have 

|H-8  =  |-^8  =  }  =  t.    Ans. 
When  multiplying  the  denominator^  we  have 


Example.— Divide  ^  by  2. 

16X3 


Solution.—  A-*-2  =  7ftw9  =  A-    -^^ 


Example.— Divide  J  J  by  7. 

14-1-7 
Solution.—       JJ-#-7  =  g3         =^  =  ^.    Ans. 

62.  To  Invert  a  fraction  is  to  turn  it  upside  down^  that 
is,  make  the  numerator  and  denominator  change  places. 

Invert  \  and  it  becomes  J. 

63.  Example. — Divide  -f^  by  ^. 

Solution. — 1.  The  fraction  ^  is  contained  in  3»,,  8  times,  for  the 
denominators  are  the  same,  and  one  numerator  is  contained  in  the 
other  8  times.  2.  If  we  now  invert  the  divisor,  -f^,  and  multiply,  the 
solution  is 

j^     ie_?xi?_8     Ann. 
This  gives  the  same  quotient  as  in  the  first  case. 
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64:«     Example.— Divide  f  by  J. 

Solution. — We  cannot  divide  }  by  J,  as  in  the  first  case  above,  for 
the  denominators  are  not  the  same ;  therefore,  we  must  solve  as  in  the 
second  case. 

|  +  J  =  |Xl  =  |§^  =  |orli.    Ans. 
2 

65.  Example. — Divide  5  by  }(. 
Solution.—    {J  inverted  becomes  J§. 

«XS  =  #=«-    Ana 

66.  Example.— How  many  times  is  8}  contained  in  7^  ? 
Solution.—  8}  =  y;  7/^  =  i,^. 

^  inverted  equals  ^. 

119       4   _  119X^  _  119  _  .„      A 
16  ^  16  "■  ;^X  16  *"   60   "    »*•  * 

4 

67.  Rule. — Invert  the  divisor  and  proceed  as  in  multipli' 
cation, 

68.  We  have  learned  that  a  line  placed  between  two 

numbers  indicates  that  the  number  above  the  line  is  to  be 

divided  by  the  number  below  it.     Thus,  -^  denotes  that  18 

is  to  be  divided  by  3.     This  is  also  true  if  a  fraction  or  a 

fractional  expression  be  placed  above  or  below  a  line. 

9  3x7 

•y  means  that  9  is  to  be  divided  by  I;  ^——r  means  that 

I  ^    ff'  8  +  4 


16 


Q      I      A 

3  X  7  is  to  be  divided  by  the  value  of 


I  is  the  same  as  J  -4- 1. 


16 


69.  It  will  be  noticed  that  there  is  a  heavy  line  between 
the  9  and  the  f.  This  is  necessary,  since  otherwise  there 
would  be  nothing  to  show  whether  9  is  to  be  divided  by  f ,  or 
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f  is  to  be  divided  by  8.  Whenever  a  heavy  line  is  used,  as 
shown  here,  it  indicates  that  all  above  the  line  is  to  be  divided 
by  all  below  it. 
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70.     Divide: 


(*) 

id) 

W 

(/) 

ig) 

(A) 


15  by  6f. 
30byf. 
172  by  t. 
«  by  lA. 
i*»  by  14|. 
W  by  17*. 
«byW. 
W  by  72*. 


Ans. 


f(«) 

2*. 

(*) 

40. 

(c) 

216. 

(d) 

Uf. 

(e) 

IH. 

(f) 

*r. 

U) 

M. 

(A) 

A\^. 

ORDER  OF  SIGNS. 

71,  In  any  series  of  numbers  connected  by  the  sigfns  +, 
— ,  X,  H-,  the  operations  indicated  by  the  signs  must  be  per- 
formed in  order  from  left  to  right,  except  when  a  sign  of  mul- 
tiplication or  division  follows  the  number  on  the  right  of  a 
sign  of  addition  or  subtraction,  the  multiplication  or  division 
indicated  by  the  sign  should  be  performed  before  that  of 
addition  or  subtraction.  In  all  cases,  the  sign  of  multipli- 
cation takes  precedence,  the  sign  of  division  next,  and  the 
sign  either  of  addition  or  of  subtraction  next. 

Note. — Some  recognized  authorities  claim  that  the  multiplication 
and  division  signs  have  equal  weight,  and  take  precedence  to  the  sign 
of  either  addition  or  subtraction,  which  also  have  equal  weight. 

Example  1.— What  is  the  value  of  4  X  24  -  8  4- 17  ? 

Solution.— Performing  the  operations  in  order  from  left  to  right, 
4  X  24  =  96;  96  -  8  =  88;  88  4- 17  =  105.    Ans. 

Example  2.— What  is  the  value  of  1,296  -r  12  +  160  -  21  X  3? 

Solution.—  1,296  -^  12  =  108;  108  4-  160  =  268;  here  we  cannot 
subtract  21  from  268,  because  the  sign  of  multiplication  follows  21; 
hence,  multiplying  21  X  3  we  get  63,  and  268  -  aS  =  2a5.    Ans. 

Had  example  2  been  written  1,296  -^  12  -f  160  -  21  X  3 
-5-  7  -f  25,  it  would  have  been  necessary  to  divide  21  X  3 
by  7  before  subtracting  from  268,  and  the  final  result  would 
then  have  been:  21  X  3  =  63;    63  -^  7  =  9;  268  -  9  =  259; 
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259  +  25  =  284.  Ans.  In  other  words,  it  is  necessary  before 
adding^  or  subtracting  to  perform  first  all  the  multiplications 
included  between  the  signs  of  -f  and  —  or  —  and  +,  and 
next  perform  all  the  divisions  included  between  these  signs. 


STMBOIiS  OF  AGGREGATION. 

72,  If  it  is  desired  to  change  the  order  of  precedence  of 
the  signs  of  multiplication  and  division,  the  symbols  of 
SLggregAtion  are  used.  They  are  the  vinculum  ,  paren- 
theses 0,  brackets  [],  and  brace  {}.  These  symbols  are 
used  to  include  numbers  that  are  to  be  considered  together. 
For  example,  13  X  8-3,  13  X  (8  -  3),  13  X  [8  -  3],  and  13 
X  {8  —  3}  all  indicate  that  13  is  to  be  multiplied  by  the 
difference  between  8  and  3.    Thus, 

13  X  8-3      =  66.    Ans. 

13  X  (8  -  3)   =  66.    Ans. 

13  X  [8  -  3]   =  66.    Ans. 

13  X  {8  -  3}  =  65.     Ans. 
When  the  signs  of  aggregation  are  not  used,  we  have 

13  X  8  -  3  =  101.  Ans. 
In  problems  where  one  sign  of  aggregation  occurs  within 
another,  the  sign  within  must  be  removed  by  performing  the 
operations  indicated  within  the  inner  sign  according  to  the 
order  of  precedence  of  signs.  The  remainder  of  the  problem 
is  performed  in  the  manner  described  in  Art.  71. 
Example.—    24-6X[8  +  5-3  +  10x(6-2x2)]^2=  ? 

Solution.— The  expression  included  in  the  sign  of  parenthesis 
should  be  first  simplified  by  performing  the  multiplication  2X2  =  4, 
and  the  subtraction  6  —  4  =2.  The  whole  expression  now  becomes 
2  +  6X[8  +  6-34-10x2]^2=  ?  The  remainder  of  the  problem 
is  performed  in  the  manner  described  in  Art.  71  and  the  expression 
becomes 

2  +  6X[8  +  6-3-f  201-5-2;    or  2  +  6X30-5-2;    or  2  +  180-^2;   or 
2  4-  90  =  92.    Ans. 
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73. 


EXAMPLES    FOR   PRACTICB. 

What  is  the  value  of: 

(a) 

7  +  14  +  27x4-5-9  +  5? 

\{a) 

38. 

W 

18-^2x3  +  17-4? 

W 

16. 

ic) 

(7  +  24-26  +  30)^7? 

Ads.  • 

(c) 

6. 

(d) 

8  +  4X[(7-2)X(3  +  9)]? 

(d) 

241 

W 

9X(3  +  2)-r[(7  +  8)-i-3]? 

\(e) 

9. 

COMPIiEX  FRACTIONS. 

74.  Whenever  an  expression  like  one  of  the  following 
three  is  obtained,  it  may  always  be  simplified  by  trans- 
posing: the  denominator  from  above  to  below  the  line,  or 
from  below  to  above,  as  the  case  may  be,  taking:  care,  how- 
ever, to  indicate  that  the  denominator,  when  so  transferred, 
is  a  multiplier.  These  expressions  are  called  complex 
fractlonB. 

13  3         1 

1.  --  = 7  =  -—  =  —-;  for,  reg:arding  the  fraction  above 

9       9x4      36       12 

the  heavy  line  as  the  numerator  of  a  fraction  whose  denomi- 
nator is  9,  ^      ,  = -,  as  before. 

9X4       9X4 

2.  I  =  ^-^  =  12.    The  proof  is   the  same  as  in  the 

first  case. 

^-    r  ~  Q      Q  =  ^J   ^or»  reg:arding:  f  as  the  numerator 
T       3X9       27 

A  w  Q  e 

of  a  fraction  whose  denominator  is  J,  t  ^  =  -z — r;   and 

'  ix9       3x9' 

6     X4^5X4^|0     3^^^^^  4 

3X9  ^  ,       3x9      27' 
-1-X4 

This  principle  may  be  used  to  s^eat  advantag^e  in  cases 

like  i4:?12i<ii2<Z2      Reducing   the   mixed  numbers  to 
40  X  4i  X  6i 

fractions,  the  expression  becomes  *     .^ — ,      , , — .     Now, 

40xtxV 
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transferrins  the  denominators  of  the  fractions  and  canceling, 

3 

i0    3    e       3 

1X310X27X72X2X6  ^  lxU0XitxnxiX$  ^  27  ^  j,. 
40X9X81X4X12  Ux^XttxixU  2 

4:  2 

$ 

Greater  exactness  in  results  can  usually  be  obtained  by 
using:  this  principle  than  can  be  obtained  by  reducing:  the 
fractions  to  decimals.  The  principle,  however,  should  not 
be  employed  if  a  sig^n  of  addition  or  subtraction  occurs  either 
above  or  below  the  dividing:  line. 


EXAMPLES    FOR    PRACTICB. 

75.     Simplify  the  following: 
,   .    4|  X  lot  X  26i         /.x    lot  X  12»  X  16| 
^""^     8|X4iXl2f        ^^^      4AX«X8|  *  .^ 

,.      20t  X  34t  X  8t        t^    l&A  X  32t  X  25t  '^^• 

^  '     14i  X  3A  X  18f  •      ^"^     28t  X  38J  X  17*  • 


(«) 

2H. 

(*) 

80. 

(c) 

6. 

w 

«H. 

76.  Examples  similar  to  the  following:,  in  which  the 
expressions  above  and  below  the  heavy  line  involve  the  prin- 
ciples of  addition,  subtraction,  multiplication,  and  division  of 
fractions,  are  more  complicated  forms  of  the  complex  fraction. 
Such  fractions  are  simplified  by  performing  success  vely  the 
operations  indicated  in  the  numerator  and  denominator. 

Example  1.— Simplify  ^  __  :. 


5 

1x4+1x1 
4x4-ixf' 

A  +  A 

«  _  17  .    7 
S  ~  12 -"15 

»^  7   -  28"'**- 

Ans. 

4 

BzAMPLB  2.— Simplify  ?  ^t. 

6       35 

Solution.-    j-^  -  :g^^  _^__^___x-^=    ^ 


19|.    Ana. 


3       3 
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Example  S.-Slmplify  |;!;|^}^|^}. 

SoLunoM. — Pint  simplify,  according  to  the  order  of  signs,  tbe 
numerator  of  this  complex  fraction,  and  we  have:  f  +  ixl  —  t-!-i™l 

+  A-«  +  i  =  l  +  A-lxf  =  H-A-«-4«  +  Jft-«»  =  A 

a  ^.  Next,  simplify  the  denominator  in  the  same  manner,  and  we 
have:J-i  +  f  +  |x|  =  J-i  +  f +  «  =  i-4x}  +  W-J-i 
+  if  •■  if  •    The  fraction  is  now  reduced  to  the  form 

1?  ~  70     27 


70^10 


27       * 
TOO-    ^' 


BXAMPIS8    FOB   PBACTICB. 
77.     What  is  the  value  of: 
i+l-i. 


(a) 


4  +  A-4 

(4i  -  H)  -hSi 
4-2| 


? 


rrf^        <-*x*-i      , 

^"^     (4-2i)  +  (3i-li)' 


Ans. 


(«)  «. 
(*)  A. 
W    8ft. 
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(PART  3.) 


DECIMALS. 


NOTATION  AND   NUMERATION. 

1.  A  decimal,  or  a  decimal  firaetlon,  is  a  fraction 
whose  denominator  is  10,  100,  1,000,  etc. 

2.  The  denominator  is  always  10  or  a  power  of  10, 
and  is  not  expressed  as  in  common  fractions,  by  writing  it 
tinder  the  numerator,  with  a  line  between  them;  as  ^,  yf^, 
j^ftfl.  The  denominator  is  always  understood,  the  numerator 
consisting  of  the  figures  on  the  right  of  the  unit  figure  of  the 
number.  In  order  to  distinguish  the  unit  figure,  a  period  (.), 
called  the  decimal  point,  is  placed  between  the  unit  figure 
and  the  next  figure  on  the  right.  The  decimal  point  may  be 
regarded  in  two  ways:  first,  as  indicating  that  the  number  on 
the  right  is  the  numerator  of  a  fraction  whose  denominator  is 
10, 100, 1,000,  etc. ;  and,  second,  as  a  part  of  the  Arabic  system 
of  notation,  each  figure  on  the  right  being  10  times  as  large  as 
the  next  succeeding  figure,  and  10  times  as  small  as  the  next 
preceding  figpire,  serving  merely  to  point  out  the  unit  figure. 

3.  The  reading  of  a  decimal  depends  upon  the  number 
of  decimal  places  in  it;  i.  e.,  upon  the  number  of  figures  to 
the  right  of  the  unit  figure. 

The  first  figure  to  the  right  of  the  unit  figure  expresses /^r«/A^. 

The  second  figure  to  the  right  of  the  imit  figure  expresses 
hundredths. 

The  third  figure  to  the  right  of  the  unit  figure  expresses 
thousandths. 

For  notice  of  copyright,  aee  page  immediately  following  the  title  page. 
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The  fourth  figure  to  the  right 
ten-thousandths. 

The  fifth  figure  to  the  right 
hundred-thousandths. 

The  sixth  figure  to  the  right 
millionihs. 


of  the  unit  figure  expresses 
of  the  unit  figure  expresses 
of  the  unit  figure  expresses 


Thus: 


.3  = 

.03  = 

.003  = 

.0003  = 

.00003  = 


yfrr 

10  00 

Tiroinr 


=  8  tenths. 
=  3  hxindredths. 
r=  3  thousandths. 
=  3  ten-thousandths. 
=  3  hundred-thousandths. 
000003  =  unTiTTVir  =  3  millionths. 


Too'ooo 


The  first  figure  to  the  right  of  the  unit  figure  is  called  ihe  first 
decimal  place;  the  second  figure,  the  second  decimal  place^  etc 
We  see  in  the  above  that  the  number  of  decimal  places  in  a  deci- 
mal equals  the  number  of  ciphers  to  the  right  of  the  figure  1  in 
the  denominator  of  its  equivalent  fraction.  This  fact  kept  in 
mind  will  be  of  much  assistance  in  reading  and  writing  decimals. 

Whatever  may  be  written  to  the  left  of  a  decimal  point  is 
a  whole  number.  The  decimal  point  affects  only  the  figures 
to  its  right. 

When  a  whole  number  and  decimal  are  written  together, 
the  expression  is  a  mixed  number.  Thus,  8.12  and  17.25  are 
mixed  numbers. 

The  relation  of  decimals  and  whole  numbers  to  each  other 
is  clearly  shown  by  the  following  table : 


oi 

• 

-d 

05 

illions 
s. 

1 

trf 

s  § 

xA 

tA 

-a 

Si 
§ 

c/5 

§ 

4-> 

xA 

T3 

a 

CO 

•4-» 

CO 

■*-> 

q 

i 

:3 
o 

■M 

hundre 
tens  of 

1 
1 

o 

1 

a 

xn 

•4-1 

c 

3 

\"3 
6 

o 

% 

c/5 

•4-> 

Si 

■M 

•4-> 

n 

o 

1 

II 

987654321.  23456789 
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The  figures  to  the  left  of  the  decimal  point  represent 
whole  numbers;  those  to  the  right  are  decimals. 

In  both  the  decimals  and  whole  numbers,  the  units  place 
is  made  the  starting  point  of  notation  and  numeration.  The 
decimals  decrease  on  the  scale  of  ten  to  the  right,  and  the 
whole  numbers  increase  on  the  scale  of  ten  to  the  left.  The 
first  figure  to  the  left  of  units  is  tens^  and  the  first  figure  to 
the  right  of  units  is  tenths.  The  second  figpire  to  the  left 
of  units  is  hundreds^  and  the  second  figpire  to  the  right  is 
hundredths.  The  third  figure  to  the  left  is  thousands^  and  the 
third  to  the  right  is  thousandths^  and  so  on.  The  figpires 
equally  distant  from  units  place  correspond  in  name,  but  the 
decimals  have  the  ending  ths^  which  distinguishes  them 
from  whole  numbers.  The  following  is  the  numeration  of 
the  number  in  the  above  table :  nine  hundred  eighty-seven 
million,  six  hundred  fifty-four  thousand,  three  hundred 
twenty-one,  and  twenty-three  million,  four  hundred  fifty-six 
thousand,  seven  hundred  eighty-nine  hundred-millionths. 

The  decimals  increase  to  the  left,  on  the  scale  of  ten,  the 
same  as  whole  numbers;  for,  beginning  at,  say,  4  thousandths, 
in  the  table,  the  next  figure  to  the  left  is  hundredths,  which 
is  ten  times  as  great,  and  the  next  tenths,  or  ten  times  the 
hundredths,  and  so  on  through  both  decimals  and  whole 
numbers. 


PRINCIPLES  OF  DECIMALS. 

4.    I.     The  value  of  a  decimal  is  not  changed  by  annexing 
or  rejecting  a  cipher  at  the  right. 

Thus,  .5  =  .60.     For  .6  =  ^^  =  i,  and  .50  =  ^^^  =  \. 

II.    A  decimal  is  divided  by  10  by  inserting  a  cipher  after 
the  decimal  point. 

Thus,  .6  =  A;  A-^10  =  T«T  =  .05. 

m.    A  decimal  is  multiplied  by  10  by  rejecting  a  cipher 
from  its  left. 

Thus,  .06  =  y^;  y^XlO  =  ^^  =  .6. 
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EXAMPLES  FOB  PBACTICE. 

ff«    Head  the  following  numbers: 

1.     .00707.  5.     .00400100a 

8.    .100707.  6     75040.0742. 

8.     114.76206.  7.     284.542000. 

4.    40082.890001.  8.    961724.009. 

Write  the  following  numbers: 
9.     Five  hundred  forty-six  ten-miUionths. 

10.  Three  thousand,  four,  and  three  thousand  four  hundred  seven- 
teen hundred-thousandths. 

11.  Five  hundred  four,  and  three-tenths. 

12.  Nineteen  thousand  thirteen,  and  one  hundred  four  thousand, 
five  hundred  one  ten-billionths. 

18.  Six  hundred  thirty-eight  million,  four  hundred  twenty-five 
thousand,  six  hundred  seventy-two,  and  thirty-two  million,  six  hundred 
seventy-two  thousand,  five  hundred  forty-five  hundred-millionths. 


ADDITION    OF   DECIMATES. 

6.  To  add  decimals,  they  must  be  written  so  that  the 
units  of  the  same  order  are  in  the  same  column.  That  this 
may  be,  it  is  necessary  only  to  see  that  the  decimal  points 
are  in  the  same  vertical  column. 


whole  numbers 
842 

decimals 
.842 

mixed  decimals 
842.082 

4284 

.4284 

4284.5 

26 

.26 

26.6782 

8 

sum    4605 

Ans. 

sum 

.08 
1.0554    Ans. 

8.06 
sum    4606.2702  i 

Ans. 


7.     Example. — What  is  the  sum  of  242,  , 
100.1? 


118.725.  1.005,  6,  and 


Solution. — 


242. 


118.725 

1.005 

6. 
100.1 
sum    468.190    Ans. 
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8.  Rnle. — Place  the  numbers  to  be  added  so  that  the  deci- 
mal points  shall  be  directly  under  each  other.  Add  as  in 
whole  numbers^  and  place  the  decimal  point  in  the  sum  directly 
under  the  decifnal points  above. 


EXAMPLES  FOR  PBACTICE. 

9*  Find  the  sum  of: 
(a)     .2148,  .105,  2.8042,  and  1.1417. 
{b)     788.5.  21.478,  .2101.  and  .7816. 

(c)  21.781,  188.72.  41.8788,  .72.  and  1.418. 

(d)  .8724,  104.15.  21.417,  and  100.042. 

(e)  200.172.  14.105.  12.1465,  .705.  and  7.2.    ^'^^' 
{/)    1,427.16.  .244.  .82.  .082.  and  10.0041. 

(^)    2,478.1,  41.65,  .7248,  104.067.  and  21.078. 
(k)     4,107.2,  .00875.  21.716.  410.072.  and  .0845. 


[(") 

8.7693. 

(*) 

805.9647, 

(c) 

a04.507& 

(d) 

225.9814 

W 

284.3285. 

(/) 

1.487.7601. 

(g) 

2,640.6148. 

[(-*) 

4,639.02626. 

SUBTRACTION   OF   DECIMAIiS. 

10«  For  the  same  reason  as  in  addition  of  decimals,  the 
nimibers  are  placed  so  that  the  decimal  points  shall  be  in  the 
same  vertical  column. 

Example.— Subtract  .182  from  .8068. 

Solution.—  minuend   .8  06  8 

subtrahend    .182 
difference    .174  8    Ana. 

11*     Example. — What  is  the  difference  between  7.895  and  .725? 

Solution.—  minuend    7.8  9  5 

subtrahend      .7  2  5 
difference    7.1  7  0  or  7.17    Ana. 

12.     Example.— Subtract  .625  from  11. 

Solution.—  minuend    1  1.0  0  0 

subtrahend        .6  2  5 
difference    1  0.3  7  5    Ana. 

13«  Rule. — Place  the  subtrahend  tinder  the  minuend^  so 
that  the  decimal  points  shall  be  in  the  same  vertical  column. 
Subtract  as  in  whole  numbers^  and  place  the  decimal  point  in 
the  remainder  directly  under  the  decimal poijits  above. 
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When  there  are  more  decimal  places  in  the  subtrahend  than 
in  the  minuend^  place  ciphers  in  the  minuend  above  them^  and 
subtract  as  before. 


14. 


BXAMPLSS  FOR  PBACnCE. 

From: 

W 

407.885  take  285.0004. 

[W 

172.8846. 

(b) 

22.718  take  1.7042. 

(^) 

21.018a 

(c) 

1.808.17  take  18.6817. 

W 

1.854.488a 

(d) 

70.00017  take  7.000017. 

Ans. 

id) 

oaoooisa 

(e) 

680.680  take  .6804. 

W 

629.9996. 

(/) 

421.78  take  217.162. 

(/) 

204.56a 

Kg) 

1.000014  take  .00001. 

(g) 

1.000004. 

W 

.788652  take  .542814. 

\{h) 

.24188a 

MUIiTIPlilCATION   OF   DECIMAIiS. 

15.  In  multiplication  of  decimals,  no  attention  is  paid 
for  the  time  being  to  the  decimal  points.  Write  the  multi- 
plier under  the  multiplicand,  So  that  the  right-hand  figure  of 
the  one  is  under  the  right-hand  figure  of  the  other,  and  pro- 
ceed exactly  as  in  multiplication  of  whole  numbers.  After 
multiplying,  count  the  number  of  decimal  places  in  both  multi- 
plicand and  multiplier^  and  point  off  the  same  number  in  the 
product. 


Example.— Multiply  .825  by  18. 

Solution. —  multiplicand 

multiplier 


.8  2  5 

1_3 

2475 

825 


product    1  0.7  2  5    Ans. 

In  this  example  there  are  3  decimal  places  in  the  multipli- 
cand and  none  in  the  multiplier ;  therefore,  3  +  0  =  3  decimal 
places  are  pointed  off  in  the  product. 

16.     Example.— What  is  the  product  of  426  and  the  decimal  .005  ? 

Solution.—  multiplicand       4  2  6 

multiplier      .0  0  5 

product    2. 1  8  0  or  2. 18    Ans. 
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In  this  example  there  are  3  decimal  places  in  the  mnltiplier 
and  none  in  the  multiplicand;  therefore,  3  decimal  places  are 
pointed  off  in  the  product 

17.  It  is  not  necessary  to  multiply  by  the  ciphers  on  the 
left  of  a  decimal ;  they  merely  determine  the  number  of  decimal 
places.  Ciphers  to  the  right  of  a  decimal  should  be  removed, 
as  they  only  make  more  figures  to  deal  with,  and  do  not 
change  the  value. 

18.  Example.  —Multiply  1.205  by  1.10. 

Solution. —      multiplicand         1.2  0  5 
multiplier  1.1 5 

6025 
1205 
1205 


product    1.8  8  57  5    Ans. 

In  this  example  there  are  3  decimal  places  in  the  multi- 
plicand, and  2  in  the  multiplier ;  therefore,  3  +  2,  or  6  decimal 
places  must  be  pointed  off  in  the  product. 

19.  Example.— Multiply  .282  by  .001. 

Solution.—     multiplicand  .2  8  2 

multiplier  .0  0  1 

product    .00  02  32    Ans. 

In  this  example  we  multiply  the  multiplicand  by  the  digit 
in  the  multiplier,  which  makes  232  in  the  product,  but  since 
there  are  3  decimal  places  in  the  multiplier  and  3  in  the 
multiplicand,  we  must  prefix  3  ciphers  to  the  232,  to  make 
3  +  3,  or  6  decimal  places  in  the  product. 

20.  Rule. — Place  the  multiplier  under  the  multiplicand^ 
disregarding  the  position  of  the  decifnal  points.  Multiply  as 
in  whole  numbers^  and  in  the  product  point  off  as  many 
decimal  places  as  there  are  decimal  places  in  both  multiplier 
and  multiplicand^  prefixing  ciphers  if  necessary. 
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EXAMPIiBS  FOR  PBACTICB. 


21.     Find  the  product  of: 

(a)    .000492X4.1418. 

\(a) 

•002087766ft. 

(d)     4,008.2  X  1.2. 

(^) 

4.80a84. 

(^r)     78.6531  X  1.03. 

W 

81.012698. 

(d)  .8686 X. 042. 

(e)  178,852 X. 01.                       ^^^' ^ 

(^) 

.016477. 

W 

1.788.52. 

(/)    .00045 X. 0045. 

(/) 

.000002026. 

U)    .714 X. 00002. 

(^) 

.00001428. 

(A)     .00004  X. 008. 

w 

.00000082. 

DIVISION   OP   DECIMAIiS. 

22.  In  division  of  decimals  we  pay  no  attention  to  the 
decimal  point  until  after  the  division  is  performed.  Divide 
exactly  as  in  whole  numbers.  1/  the  divisor  contains  more 
decimal  places  than  the  dividend^  annex  ciphers  to  the  dividend 
until  the  number  of  decimal  places  in  the  dividend  equals  the 
number  of  decimal  places  in  the  divisor^  before  dividing. 
Subtract  the  number  of  decimal  places  In  the  divisor  from  the 
number  of  decimal  places  in  the  dividend^  and  point  off  as 
many  decimal  places  in  the  quotient  as  there  are  units  in  the 
remainder  thus  found, 

23.  Example.— Divide  .625  by  25. 

divisor  dividend  quotient 
Solution.—  2  5).625(.025    Ana. 

50 
125 
125 
remainder    0 
In  this  example  there  are  no  decimal  places  in  the  divisor, 
and  3  decimal  places  in  the  dividend;  therefore,  there  are  3 
minus  0,  or  3  decimal  places  in  the  quotient.     One  cipher 
has  to  be  prefixed  to  the  25,  to  make  the  3  decimal  places. 

24.  Example.— Divide  6.035  by  .05. 

divisor    dividend 
Solution.—  .0  5  )  6.0  3  5 

quotient    1  2  0.7    Ans. 

In  this  example  we  divide  by  5,  as  if  the  cipher  were  not 
before  it.     There  is  one  more  decimal  place  in  the  dividend 
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than  in  the  divisor;  therefore,  one  -decimal  place  is  pointed 
off  in  the  quotient 

26.  Example.— Divide  .125  by  .005. 

divisor   dividend 
Solution.—  .0  0  5 )  .1  2  5 

quotient  2  5    Ans. 
In  this  example  there  are  the  same  number  of  decimal 
places  in  the  dividend  as  in  the  divisor;  therefore,  the  quo- 
tient has  no  decimal  places,  and  is  a  whole  ntunber. 

26«    Example.— Divide  826  by  .25. 

divisor     dividend    quotient 

Solution.—  .2  5)82  6.0  0(18  04    Ans. 

25 
76 

75 

100 
100 
remainder       0 
In  this  problem  two  ciphers  were  annexed  to  the  dividend 
to  make  the  number  of  decimal  places  equal  to  the  number 
in  the  divisor.     The  quotient  is  a  whole  number. 

27.  Example.— Divide  .0026  by  1.25. 
Solution.—  1.2  5  )  .00  2  5  0(  .002    Ans. 

250 
remainder       0 

Explanation. — In  this  example  we  are  to  divide  .0025  by 
1.25.  Consider  the  dividend  as  a  whole  number  or  25  (dis- 
regarding the  two  ciphers  at  its  left,  for  the  present) ;  also, 
consider  the  divisor  as  a  whole  number,  or  125.  It  is  evident 
that  the  dividend  25  vdll  not  contain  the  divisor,  125;  we 
must,  therefore,  annex  one  cipher  to  the  25,  thus  making  the 
dividend  250.  125  is  contained  twice  in  250,  so  we  place  the 
figure  2  in  the  quotient.  In  pointing  off  the  decimal  places 
in  the  quotient,  it  must  be  remembered  that  there  were  only 
four  decimal  places  in  the  dividend;  but  one  cipher  was 
annexed,  making  4  +  1,  or  5,  decimal  places.  Since  there  are 
6  decimal  places  in  the  dividend  and  2  decimal  places  in  the 
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divisor,  we  must  point  off  5  —  2,  or  3,  decimal  places  in  the 
quotient.  In  order  to  point  off  3  decimal  places,  two  ciphers 
must  be  prefixed  to  the  figure  2,  thereby  making  .002  the 
quotient.  It  is  not  necessary  to  consider  the  ciphers  at  the 
left  of  a  decimal  when  dividing,  except  when  determining 
the  position  of  the  decimal  point  in  the  quotient. 

28.  Rule. — ^I.  PUice  the  divisor  to  the  left  of  the  divi- 
dend^  and  proceed  as  in  division  of  whole  numbers;  in  the 
quotient^  point  off  as  many  decimal  places  as  the  number  of 
decimal  places  in  the  dividend  exceeds  those  in  the  divisor^ 
prefixing  ciphers  to  the  quotient^  if  necessary, 

II,  If  in  dividing  one  number  by  another  there  is  a 
remainder y  the  remainder  can  be  placed  over  the  divisor ^  as  a 
fractional  part  of  the  quotient ^  but  it  is  generally  better  to 
annex  ciphers  to  the  remainder^  and  continue  dividing  until 
there  are  S  or  i  decimal  places  in  the  quotient,  and  then  if 
there  is  still  a  remainder ,  terminccte  the  quotient  by  the  plus 
sign  (+),  to  show  t/iat  the  division  can  be  carried  farther. 

29.  Example.— What  is  the  quotient  of  199  divided  by  15  ? 
Solution.— 


16)199(18  +  A 
15 

49 

Ans. 

45 
remainder          4 

Or.    15)199.00  0(13.2  6  6+    Ans. 
15 
49 

45 
40 

80 
100 

90 
100 

90 
remainder        1 0 

13t\  =  13.266+ 
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30.  It  frequently  happens,  as  in  the  above  example,  that 
the  division  will  never  terminate.  In  such  cases,  decide  how 
many  decimal  places  are  desired  in  the  quotient  and  then 
carry  the  work  one  place  farther.  If  the  last  figure  of  the 
quotient  thus  obtained  is  6  or  a  greater  number,  increase  the 
preceding  figure  by  1,  and  write  after  it  the  minus  sign  (— ), 
thus  indicating  that  the  quotient  is  not  quite  so  great  as  indi- 
cated; if  the  figure  thus  obtained  is  less  than  5,  write  the 
plus  sign  (+)  after  the  quotient,  thus  indicating  that  the 
number  is  slightly  greater  than  indicated.  In  the  last  exam- 
ple, had  it  been  desired  to  obtain  the  answer  correct  to  four 
decimal  places,  the  work  would  have  been  carried  to  five 
places,  obtaining  13.26666,  and  the  answer  would  have  been 
gfiven  as  13.2667—.  This  remark  applies  to  any  other  cal- 
culation involving  decimals,  when  it  is  desired  to  omit  some 
of  the  figures  in  the  decimal.  Thus,  if  it  is  desired  to  retain 
three  decimal  places  in  the  number  .2471253,  it  would  be 
expressed  as  .247+  ;  if  it  were  desired  to  retain  five  decimal 
places,  it  would  be  expressed  as  .24713—.  Both  the  +  and 
—  signs  are  frequently  omitted;  they  are  seldom  used  in  this 
connection  outside  of  arithmetic,  except  in  exact  calcula- 
tions, when  it  is  desired  to  call  particular  attention  to  the 
fact  that  the  result  obtained  is  not  quite  exact. 


EXAMPLES  FOR  PRACTICE. 
31*      Divider 

{a)     101.6688  by  2.86. 

(b)  187.12264  by  123.107. 

(c)  .08  by  .008. 

(d)  .0008  by  8.75.  . 
{€)     .0144  by  .024.  '  ^ 
(/)    .00875  by  1.26. 
(g)    .004  by  400. 
{h)     .4  by  .008. 

TO   REDUCE  A  FRACTION  TO  A 

32,     Example. —    f  equals  what  decimal  ? 

Solution.—  4)8.0  0      ,        .^      . 

'- — =^  or  f  =  .75.     Ana. 


(«) 

48.08. 

ip) 

1.52. 

w 

10. 

(^) 

.00008. 

{e) 

.6. 

if) 

.008. 

(^) 

.OOOOL 

(>*) 

50. 

.   DECIMATi. 
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ExAMPLB.— What  decimal  is  equivalent  to  {  ? 

Solution.—  8)7.000      .        ^^      . 

^    g,y^ or  J  =  .878.    Ans. 

83.  Rule. — Annex  ciphers  to  the  numerator  and  dividi 
by  the  denominator.  Point  off  as  many  decimal  places  in  the 
quotient  as  there  are  ciphers  annexed. 


EXAMPLES  FOR  PRACTICE. 

84:«     Reduce  the  following  common  fractions  to  decimals: 

(a)  Jj.  fW     .46875. 

(b)  f-  (b)     .875. 

(c)  \\.  {c)     .66636. 

(d)  H.  Ans  J  (^)  •'^»^^ 
W  A.  I  W  .16. 
(/)  |.  (/)  .636. 
(g)  M'  U)  .05. 

(h)     TiiW.  U^)     .004. 

35*     To  reduce  inches  to  decimal  parts  of  a  foot. 

Example. — What  decimal  part  of  a  foot  is  9  inches  ? 

Solution. — Since  there  are  12  inches  in  one  foot,  1  inch  is  ^  of  a 
foot,  and  9  inches  is  9  X  t^  or  ^j  of  a  foot  This  reduced  to  a  decimal 
by  the  above  rule,  shows  what  decimal  part  of  a  foot  9  inches  is. 

12)  9.0  0  (.7  5  of  a  foot    Ans. 
84 
60 
60 

36«  Rule. — ^I.  To  reduce  inches  to  a  decimal  part  of  a 
footy  divide  the  number  of  inches  by  12, 

II.  Should  the  resulting  decimal  be  an  unending  one  and 
it  is  desired  to  termijiate  the  division  at  some  pointy  say  the 
fourth  decimal  place,  carry  the  division  one  place  farther, 
and  if  the  fifth  figure  is  5  or  greater,  increase  the  fourth 
figure  by  1,     Omit  the  signs  -\-  and^. 
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EXAMPIiBS  FOR  PRACTICB. 
87«     Reduce  to  the  decimal  part  of  a  foot: 


(a)    Sin. 

[(«) 

.28. 

(d)    4Jm. 

(*) 

.875. 

(^r)     5  in. 

Ans. 

w 

.4167. 

(^    6f  in. 

{d) 

.6621. 

(e)     11  in. 

Lw 

.9187. 

TO  REDUCE   A   DECIMAIi  TO  A   FRACTION. 

38.  Example. — Reduce  .125  to  a  fraction. 
Solution.—    .125  =  tWftj  =  A  =  4- 

Example. — Reduce  .875  to  a  fraction. 
Solution.—    .875  =  ^fifc  =  l§  =  i-    Ans. 

39.  Rule. — Under  the  figures  of  the  decimal^  place  1  fol- 
lowed  by  as  majiy  ciphers  at  its  right  as  there  are  decimal 
places  in  the  decimal^  afid  reduce  the  resulting  fraction  to  its 
lowest  terms. 


Ans. 


(«) 

i- 

(*) 

1 

w 

A. 

(d) 

A. 

W 

A 

(/)  1. 

(^)  A- 

W 

}• 

EXAMPLES  FOR  PRACTICB. 

40«     Reduce  the  following  to  common  fractions: 

(a)  .125. 

ip)  .625. 

(c)  .8125. 

(d)  .04. 

(e)  .06. 
(/)  .75. 
(g)  .15626. 
(^)  .875. 

41.     To  express  a  decimal  approximately  as  a  firac- 
tion  having:  a  ^\ei%.  denomiiiiator. 

Example.— Express  .5827  in  64ths. 

Solution.-    .5827X M  =  ^^^^.  say.  ff 
Hence,  .5827  =  f|,  nearly.     Ans. 
Example. — Express  .8917  in  12ths. 
Solution.—    .3917  X  iJ  =  ^^.  say,  ^Bg . 
Hence,  .8917  =  A,  nearly.    Ans. 
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42.  RtQe. — Reduce  1  to  a  fraction  having  the  given 
denominator.  Multiply  the  given  decimal  by  the  fraction  so 
obtained^  and  the  result  will  be  the  fraction  required. 


43. 


EXAMPIiES  FOB  PBACTICE. 

Express: 

ifl) 

.626  in  8ths. 

f(«) 

f- 

(^) 

.8125  in  leths. 

(b) 

A. 

W 

.15625  in  32ds. 

Ans. 

W 

A- 

(^) 

.77  in  64ths. 

(d) 

H- 

W 

.81  in  48ths. 

W 

»• 

(/) 

.928  in  96ths. 

Ic/) 

il- 

TJINITED    STATES   MONEY. 

44.  The  sign  for  dollars  is  $.  It  is  read  dollars.  $25  is 
read  25  dollars. 

Since  there  are  100  cents  in  a  dollar,  one  cent  is  1  one- 
hundredth  of  a  dollar;  the  first  two  figures  of  a  decimal  part 
of  a  dollar  represent  cents.  Since  a  mill  is  ^  of  a  cent,  or 
Y^-^  of  a  dollar,  the  third  figure  represents  mills.  Thus, 
$25.16  is  read  twenty-five  dollars  and  sixteen  cents;  $25,168 
is  read  twenty-five  dollars,  sixteen  cents,  and  eight  mills. 

46.  To  change  dollars  to  cents,  move  the  decimal  point 
tivo  places  to  the  right;  to  change  dollars  to  mills,  move  the 
decimal  point  three  places  to  the  right  Thus,  to  change 
$143.75  to  cents,  we  have  $143.75  =  14,375  cents,  or  143,750 
mills.  The  decimal  point  is  always  understood  as  following 
the  unit  figure,  whether  written  or  not;  hence,  to  change 
$100  to  cents,  write  it  thus,  $100. ;  to  move  the  decimal  point 
two  places  to  the  right,  it  is  necessary  to  annex  two  ciphers, 
thus,  10000;  in  other  words,  $100  =  10,000  cents. 

Moving  the  decimal  point  two  places  to  the  right  is  evi- 
dently the  same  thing  as  multiplying  by  100,  since  it  changes 
the  unit  figure  from  the  first  order  to  the  third  order.  Thus, 
in  143.75,  3  is  a  figure  of  the  first  order;  but,  in  14375.,  3  is 
a  figure  of  the  third  order;  and,  since  all  the  other  figures 
have  also  been  advanced  two  orders,  the  number  has  been 
multiplied  by  100. 
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46.  To  change  cents  to  dollars,  move  the  decimal  point 
two  places  to  the  left;  or,  to  change  mills  to  dollars,  move  the 
decimal  point  three  places  to  the  left.  Thus,  to  change  143,750 
mills  to  dollars,  move  the  decimal  point  (understood  to  follow 
the  0)  three  places  to  the  left,  obtaining  $143,750  =  $143.75. 
Similarly,  14,375  cents  =  $143.75,  and  10,000  cents  =  $100.00. 


ALIQUOT  PARTS. 

47.  An  aliquot  part  of  a  number  is  a  number  that  will 
divide  it  without  a  remainder.  For  example,  15  is  an  aliquot 
part  of  60,  because  15  is  an  exact  divisor  of  60.  For  the 
same  reason,  5,  6,  10,  12,  etc.  are  also  aliquot  parts  of  60. 

48.  About  the  only  case  of  any  importance  to  the  busi- 
ness man  is  that  concerning  the  aliquot  parts  of  100,  which 
are  given  in  the  following  table: 


2i  =  A 

12i  =  i 

60  =i 

3*  =  A 

161  =  i 

62i=t 

4  =A 

20  =4 

661  =  1 

6  =A 

26  =i 

76  =1 

6i  =  A 

33i  =  4 

87i  =  f 

10  =  A 

37i  =  1 

The  aliquot  parts  given  in  the  above  table  should  be  care- 
fully memorized;  in  many  cases  calculations  may  be  short- 
ened by  using  them.  Thus,  in  order  to  multiply  any  number 
by  one  of  the  numbers  in  the  above  table: 

49.  Rule. — Move  the  decimal  point  of  the  multiplicand 
two  places  to  the  righty  and  divide  the  multiplicand  by  the 
denominator  of  the  fraction  opposite  the  multiplier  in  the  table. 
Then  multiply  the  result  by  the  numerator  of  the  fraction. 

Example.— Multiply  478.4  by  25. 

Solution. — Applying  the  rule,  the  fraction  opposite  25  is  i.  Hence, 
478.4  X  25  =  47,840  4-4X1  =  11,960.     Ans. 

The  result  may  be  proved  to  be  true  by  actual  multiplication. 

60.  The  reasoning  on  which  the  rule  is  based  is  this: 
The  last  example  required  the  multiplication  of  478.4  by  25. 
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But  25  is  i  of  100;  that  is,  25  =  H^.  Hence,  in  multiplying 
by  25,  ^f^  can  be  used  as  a  multiplier,  and  the  operation 
becomes  478.4  X  ^  =  ^^^4^  =  11,960.  Since,  m  order  to 
multiply  by  100,  it  is  necessary  only  to  move  the  decimal 
point  two  places  to  the  right,  the  correctness  of  the  rule  is 
evident. 

ExAMPLB.— Multiply  (a)  50.64  by  !«;  (d)  1,894  by  37*. 

Solution.— (a)  Since  16|  is  i  of  100. 50.64  X  16|  =  *¥^  =  844.  Ans. 
id)     Since  374  =  I  of   100,  1.894  X  374  =  ^^V^  X  3  =  23.675  X  3 
=  71.025.    Ans. 

51.  It  matters  not  where  the  decimal  point  is  placed  in 
the  number  denoting:  the  aliquot  part,  the  principle  can  still 
be  applied  with  a  slight  modification.  Thus,  suppose  it  is 
required  to  multiply  72  by  625.  Now,  624,  or  62.5,  is  I  of 
100;  that  is,  62.5  =  100  X I  =  H^.  It  is  an  axiom  in 
mathematics  that  if  equals  be  multiplied  or  divided  by 
equals,  the  result  will  be  equal;  that  is,  if  4  =  4,  and  both 
4*s  be  multiplied  or  divided  by  the  same  number,  the  results 
will  be  equal.  Thus,  multiplying  by  10,  40  =  40;  dividing 
by  10.  .4  =  .4.  Hence,  if  in  the  expression  62.5  =  H^,  both 
numbers  are  multiplied  by  10,  the  result  is  625  =  ^^^,  or 
625  =  1,000  X  f .  Therefore,  to  multiply  72  by  625,  move 
the  decimal  point  three  places  to  the  right,  divide  by  8  and 
multiply  by  5.  (It  makes  no  difference  whether  we  divide  by 
the  denominator  or  multiply  by  the  numerator  first.)  Then, 
72  X  625  =  ^^H^  X  5  =  45,000.  Had  it  been  required  to 
multiply  72  by  .0625,  we  note  that  62.5  =  100  X  f,  and  that 
moving  the  decimal  point  in  62.5  three  places  to  the  left  will 
give  .0625.  Hence,  moving  the  decimal  point  in  the  other 
number  (the  100)   three  places  to  the  left,  we  have  .0626 

=  .1  X  ^  =  ^;  whence,  72  X  .0625  =  -J  X  .5  =  4.6. 

8        8  8 

To  multiply  any  number  by  5,  multiply  by  10  and  divide 
by  2. 

52.  To  divide  by  one  of  the  aliquot  parts  of  100,  simply 
reverse  the  rule.     Thus: 
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Rule. — Move  the  decimal  point  two  places  to  the  left,  muU 
iiply  by  the  denominator  of  the  equivalent  fraction  in  the  table^ 
and  divide  by  the  numerator. 

Example  1.— Divide  1,844  by  16|. 

Solution.— Since  16|  =  100  X  i,  1,844  +  16|  =  1,844  X  yfc  =  110.64. 
Ans.  Or,  applying  the  rule.  1,844  +  16|  =  18.44  X  6  +  1  =»  110.64. 
Ans. 

ExAicPLB  2.— Divide  71,025  by  37.5. 

Solution.— Applying  the  rule,  71,025  +  37.5  =  710.25  x  8  +  3  =  5,682 
•4-  3  »  1,894.    Ans. 

'  63.  To  divide  by  a  number  having  all  the  figures  of  the 
aliquot  part,  but  with  the  decimal  point  in  a  different  place, 
proceed  in  the  same  manner  as  in  Art.  52.  Thus,  to 
divide  45,000  by  625,  we  have  62.5  =  100  X  I;  hence, 
625  =  1.000  X  I  =  ^^Y^,  and  45,000  -r-  625  =  45,000  ^  ^^^ 

®  8 

=  ^.000X^-^=72.     Or,  45,000  X  TiAnr  =  45,000  X  ToW 

X  I  =  «  X  ^  =  72.    Ans. 

64.  The  student  will  find  the  principle  of  aliquot  parts 
extremely  convenient  for  accurate  and  rapid  work.  Such 
numbers  as  12i,  16f,  25,  33i,  37i.  62i^,  75,  and  87i  are  of 
very  frequent  occurrence  in  business  accounts,  and  the 
method  can  be  readily  employed  in  such  cases.  If  these 
numbers  are  given  as  .12j,  .16f ,  etc.,  as  is  usually  the  case, 
the  example  becomes  even  easier,  as  they  are  then  equiva- 
lent to  i,  i,  etc. 

ExAMPLB.—What  will  be  the  cost  of  48  yards  of  carpeting  at  $1.33i 
per  yard  ? 

Solution.— Since  .33i  ==  i,  $1.33i  =  U,  and  48  X  U  =  $64.    Ans. 

48 

Ji 

16 

_48 

164 
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EXAMPLES    POR    PRACTICE. 


65.     Multiply: 


Divide: 


(a) 
W 
ic) 
id) 

(O 
(^) 
W 
(0 
ij) 


5,427  by  25. 
6,301  by  12i. 
42,078  by  .0375. 
750  by  6.6{. 
89.14  by  8,750. 

542.7  by  75. 
90.309  by  125. 
3.1416  by  66f . 
20,412  by  50. 
1,729  by  875. 


Ans. 


Ans. 


(«) 

135,675. 

w 

78.762.6. 

ic) 

1,577.926. 

(rf) 

6.000. 

w 

779,976. 

(0 

7.236. 

{^) 

722.472. 

(*) 

.047124. 

(»•) 

408.24. 

w 

1.976. 

1.  Find  the  cost  of  12  dozen  hats  at  $4. 12i  per  dozen.    Ans.  $49.50. 

2.  Find  the  cost  of  24  boxes  of  note  paper  at  lOf  cents  per  box. 

Ans.  $4. 

3.  Find  the  cost  of  75  books  at  25  cents  each.  Ans.  $18.75. 

4.  Find  the  cost  of  30.19  hundredweight  of  bran  at  621  cents  per 
hundredweight.  Ans.  $18.86}. 

5.  Find  the  cost  of  36  pairs  of  shoes  at  $2.25  per  pair.       Ans.  $81. 

6.  Find  the  cost  of  87  pounds  of  sugar  at  5  cents  per  pound. 

Ans.  $4.35. 


ARITHMETIC. 

(PART  4.) 


COMPOUND  NUMBERS. 

!•  Numbers  may  be  expressed  according  to  a  uniform  or 
a  varying  scale.  By  scale  is  meant  the  relation  of  a  unit 
of  one  order  to  the  unit  of  the  next  higher  or  lower  order. 
When  the  relation  is  the  same  for  any  two  consecutive  orders, 
the  scale  is  said  to  be  uniform ;  otherwise,  it  is  varyingr* 
For  example,  the  scale  by  which  numbers  are  expressed  in 
the  Arabic  notation  is  a  uniform  scale,  since  a  unit  of  any 
order  is  10  times  as  great  as  the  unit  of  the  next  lower  order; 
for  100  is  10  times  10,  and  10  is  10  times  1,  etc.  The  Arabic 
notation,  the  metric  system,  and  United  States  money  are 
the  leading  examples  of  the  application  of  a  uniform  scale. 
All  other  numbers  in  commercial  use  in  English-speaking 
countries  require  the  use  of  a  varying  scale.  Thus,  to 
express  4  yards  2  feet  7  inches,  it  is  necessary  to  write  the 
words  yards,  feet,  and  inches,  or  their  abbreviations,  since 
12  inches  equal  1  foot,  and  3  feet  equal  1  yard. 

2.  A  simple  number  is  one  which  expresses  one  or  more 
units  of  the  same  name  or  denomination ;  as,  6,  6  yards,  etc 

3.  A  compound  number  is  one  which  expresses  units 
of  two  or  more  denominations  of  the  same  kind,  the  denomi- 
nations increasing  or  decreasing  according  to  a  varying 
scale;  as,  4  yards  2  feet  7  inches.  But  4  yards  and  5  ounces 
is  not  a  compound  number,  since  there  is  no  relation  between 
yards  and  oimces;  that  is,  no  number  of  ounces  can  equal  a 
yard.  Compoimd  numbers  are  also  frequently  called 
denominate  numbers. 

For  notice  of  copyright,  see  page  immediately  following  the  title  page. 
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4.  Compound  numbers  form  a  very  important  section  of 
arithmetic.  It  is  necessary  for  the  student  to  obtain  a  clear 
idea  of  their  use,  and  to  be  able  to  add,  subtract,  multiply, 
and  divide  them.  The  only  real  difficulty  that  arises  is  the 
memorizing  of  the  tables.  The  best  way  to  do  this  is  to 
read  them  over  very  carefully  several  times,  and  then,  after 
carefully  studying  the  sections  on  Reduction,  Addition,  etc., 
work  the  examples  (all  of  them),  constantly  referring  to  the 
tables  for  help.  But,  before  leaving  the  subject  to  take  up 
the  next  paper,  he  should  thoroughly  memorize  all  of  the 
tables,  so  that  when  any  one  asks  him  how  many  square 
rods  there  are  in  an  acre,  or  a  similar  question,  he  can 
answer  instantly,  without  being  obliged  to  stop  and  think 

6.  A  measure  is  a  standard  unit  established  by  law  or 
custom,  by  which  the  length,  surface,  capacity,  and  weight 
of  things  are  estimated. 

6«    Measures  are  of  six  kinds,  as  follows: 

(1)  Extension.  (4)     Time. 

(2)  Weight.  (5)    Angles  or  Arcs. 

(3)  Capacity.  (6)     Money  or  Value. 
We  shall  consider  them  in  the  above  order. 


MEASURES    OF   EXTENSION. 

7.  Measures  of  extension  are  used  in  measuring 
lengths  (distances),  surfaces  (areas),  and  solids  (volumes),  and 
are  divided,  accordingly,  into  linear  measure^  square  measure^ 
and  cubic  measure, 

LINEAR  MEASUKK. 

8.  The  standard  to  which  all  measures  of  extension  are 
referred  is  the  yard,  which  is  the  distance  between  two 
points  on  a  brass  bar  kept  at  Washington.  The  yard  is  sub- 
divided into  feet  and  inches;  and  multiples  of  the  yard  are 
termed  rods  and  miles.  The  relations  between  the  different 
units  are  shown  in  the  following  table;  the  letters  in  Italics 
are  the  abbreviations  of  the  names  of  the  units. 
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UNSAR  MEASUHB. 

TABLE  I. 

12    inches  (in.) =  1  foot //. 

8    feet =  1  yard jrd, 

5J  yards. =  1  rod rd. 

SaO    rods =  1  mile mi. 

in.  ft  yd.        rd.    mi, 

12  =         1 
86  =         8    =         1 
198  =       16}  =         5}  =      1 
68,860  =  5,280    =  1,760    =  820  =  1 

9.  The  inch  is  usually  divided  into  halves,  quarters, 
eighths,  and  sixteenths;  by  civil  engineers  and  scientists, 
into  tenths,  hundredths,  thousandths,  etc.,  and  in  other  ways. 
In  measuring  cloth,  ribbons,  and  other  goods  that  are  sold 
by  the  yard,  the  yard  is  divided  into  halves,  quarters,  eighths, 
and  sixteenths. 

A  furlong  is  one-eighth  of  a  mile,  or  40  rods.  The  mile  of 
5,280  feet  is  a  statute  mile,  so  called  to  distinguish  it  from 
the  geographical  or  sea  mile,  which  equals  6,081  feet. 

10,  Another  abbreviation  frequently  used  for  inches  and 
feet  is  {")  and  (').  Thus,  instead  of  writing  4  feet  6  inches 
as  4  ft  6  in.,  it  may  be  written  4'  6";  but  when  so  written, 
it  is  customary  to  place  a  dash  between  the  feet  and  inches; 
thus,  4'-6*.  Still  another  way  of  writing  the  above  is  4  ft.  6*. 


BUUVKYOR'S    L.rN~EAR   MEASURE. 

TABLE   II. 

7.92  inches  {in,)  =  1  link //. 

25  links =  1  rod rd. 

4  rods  ) 
100  links  S ' ' 

80  chains =  1  mile mi. 


=  1  chain cA. 


in.  li.  ft  rd.     ch.    mL 

7.92  =         1 

198  =       25  =       16i  =      1 
792=     100=       68=      4=1 
68.860  =  8,000  =  5,280    =  820  =  80  =  1 
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!!•  Surveyor's  linear  measure  is  used  in  measuring 
land,  roads,  etc.  The  unit  is  a  steel  chain  66  feet  long,  and 
made  of  100  links,  all  of  equal  length;  therefore,  the  length 
of  a  link  is  66  X 12 -MOO  =  7.92  inches.  For  railroad  survey- 
ing and  other  purposes,  civil  engineers  use  a  steel  tape  100 
feet  long,  the  feet  being  divided  into  tenths  and  hundredths. 
In  computations,  the  links  are  written  as  so  many  himdredths 
of  a  chain. 


SQUARE  MEASURE. 

TABLE   III. 

144    square  inches  {s^,  in.) =  1  square  foot 

9    square  feet 

80}  square  yards 

160    square  rods 

640    acres =  1  square  mile  . 

sq.  yd.         sq.  rd. 


sq.  m. 

144  = 

1,296  = 

89,204  = 

6,272,640  = 


sq.  ft 

1 

9    = 

272}  = 

48.560    = 


sg.  ft. 

=  1  square  yard sg,yd. 

=  1  square  rod sg,  rd. 

=  1  acre A, 

sg,  mi. 

A.  sq.  mL 


1 
80}  = 
4,840    = 


1 
160  = 


4.014,489,600  =  27,878,400    =  8,097,600    =  102.400  =  640  =  I 

12.     Square  measure  is  used  in  estimating  the  area  of 

surfaces.  In  commercial 
use,  the  square  yard  is  the 
largest  unit  employed, 
the  square  rod,  acre,  and 
square  mile  being  used 
for  measuring  land.  The 
unit  of  square  measure  is 
a  square  whose  sides  are 
equal  in  length  to  the 
linear  unit  The  units 
of  square  measure  are 
derived  units;  that  is, 
they  depend  for  their 
value  upon  the  values  of 
some  other  units,  which, 
in  this  case,  are  the  units  of  linear  measure.  If  the  large 
square  in  Fig.  1  measures  1  foot  on  each  side,  as  indicated 


i 

^ 

Fio.  1. 
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by  the  dimension  lines,  then  the  space  which  the  square 
covers,  on  a  flat  surface,  is  1  square  foot.  If  horizontal  and 
vertical  lines  be  drawn  1  inch  apart,  as  shown,  the  small 
squares  so  formed  will  measure  1  inch  on  each  side;  and  if 
these  small  squares  be  counted,  they  will  be  found  to  number 
144.  Hence,  there  are  144  square  inches  in  1  square  foot. 
In  the  same  way,  it  can  be  shown  that  1  square  yard  contains 
9  square  feet.  The  acre  is  the  only  unit  that  forms  an 
exception — ^it  cannot  be  expressed  as  an  exact  square  of  any 
unit  A  piece  of  land  208.71  feet  square  contains  almost 
exactly  an  acre. 

Roofers,  plasterers,  and  carpenters  frequently  call  100 
square  feet  a  square. 


SURVEYOR'S  SQUARE  MEASURE. 

TABLE   IV. 

035  square  links  {sq,  //.) =  1  square  rod. ...  sq,  rd. 

16  square  rods =  1  square  chain  .  sq,  ck, 

10  square  chains =  1  acre A, 

640  acres =  1  square  mile. . .  sq.  mi. 

86  square  miles  (6  miles  square) =1  township Tp. 

13«  Surveyor's  square  measure  is  used  only  by  civil 
engineers  and  surveyors.  For  this  reason,  no  further 
remarks  will  be  made  concerning  this  measure. 


CUBIC  MEASURE. 

TABLE   V. 

1,728  cubic  inches  {cu.  in.) =  1  cubic  foot cu.ft 

27  cubic  feet =  1  cubic  yard cu.y(L 

128  cubic  feet  =  1  cord  of  wood. 

cu.  in.      cu.  ft      cu.  yd. 
1.728  =     1 
46,656  =   27     =r     1 

14.  Cable  measure  is  used  in  measuring  the  volumes 
of  solids  or  bodies  which  have  length,  breadth,  and  thick- 
ness. The  units  of  cubic  measure  are  also  derived  units, 
since  they  depend  upon  linear  measurements  for  their  values. 
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The  unit  of  cubic  measure  is  a  cube  whose  edges  are  equal 
in  length  to  the  corresponding  linear  unit.  Fig.  2  represents 
a  cube  whose  sides  are  all  3  feet  long.  By  dividing  it  into 
equal  parts,  as  shown,  it  is  readily  seen  that  27  small  cubes, 

measuring  1  foot  on  each  edge, 

will  be  formed;  hence,  1  cubic 

yard  contains  27  cubic  feet   In 

j  u^.i.-p^-^   <  ,>  -|-^  a    similar   manner,   it  can  be 

}f  ^^'^~  V  tE  l^^'T^'^      shown  that  1  cubic  foot  contains 

-  '      '     ''  ^  ^      ''  '    ^  '  1,728  cubic  inches. 


FIO.  2. 


15«  The  cord  is  used  in 
measuring  wood.  A  pile  of 
wood  8  feet  long,  4  feet  wide, 
and  4  feet  high  contains  1  cord, 
since  8X4X4  =  128  cubic  feet 
A  cord  foot  is  1  foot  in  length 
of  such  a  pile;  that  is,  it  is  1  foot  long,  4  feet  wide,  and 
4  feet  high.    The  cord  foot  contains  1x4x4  =  16  cubic  feet 

16.  Masons  use  what  is  termed  a  perch.  A  percli  of 
masonry  is  1  rod  (16^  ft.)  long,  1^  feet  thick,  and  1  foot  high, 
and  contains  16^X1^X1  =  24|  cubic  feet  The- perch  is 
going  out  of  use,  the  cubic  yard  being  used  instead ;  but, 
when  used,  it  is  generally  considered  to  be  25  cubic  feet 


MEASUBES    OF   WEIGHT. 


AVOmDUPOIS  WEIGHT. 

TABLE   VI. 


=  1  ton. 


16  ounces  (os.) =1  pound 

100  pounds =  1  hundredweight , 

20  hundredweight ) 
2,000  pounds ) 

oz.  lb.    cwt   T. 

16  =        1 
1,600  =     100  =    1 
82,000  =  2.000  =  20  =  1 


/3. 
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1 7.  AToirdnpols  Trelfirht  is  used  in  nearlyv  all  commer- 
cial transactions.  The  ton  of  2,000  poimds  is  always  imder- 
stood,  unless  the  long  or  gross  ton  is  specified.  Formerly, 
the  long  ton  of  2,240  pounds  was  used  exclusively,  and  is 
still  used  in  Great  Britain,  by  U.  S.  Custom  Houses,  in  ocean 
freights,  and  by  wholesale  dealers  in  coal  and  iron,  and  iron 
ores.     The  longr  ton  table  is  as  follows: 

LONG  TON  TABLE. 

TABLE  VII. 

16  ounces  (oz,) =  1  pound. lb. 

28  pounds ==  1  quarter qr, 

4  quarters =  1  hundredweight,  cwt. 

20  hundredweight)  ^  

2,240  pounds ) 

oz.  lb.       qr.    cwt.    T. 

16=         1 
448=       28  =    1 
1.792  =     112  =    4  =    1 
86,840  =  2,240  =  80  =  20  =  1 

18.  Formerly,  the  oimce  was  divided  into  16  parts,  called 
drams.     The  dram  is  now  seldom  or  never  used 


TROY  WEIGHT. 

TABLE  VIII. 

24  grains  {gr,) =  1  pennyweight fnvt 

20  pennyweights =  1  ounce os. 

12  ounces =  1  pound lb. 

gr.       pwt     oz.     lb. 
24=      1 
480  =    20  =    1 
5.760  =  240  =  12  =  1 

19.  Troy  welgrht  is  used  by  jewelers,  and  for  the  weigh- 
ing of  gold,  silver,  coins,  and  jewels.  The  Troy  pound 
contains  6,760  grains,  while  the  avoirdupois  pound  contains 
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7,000  grains.  Hence,  the  Troy  ounce  contains  6,7604-12 
=  480  grains,  and  the  avoirdupois  ounce,  7,000 -s- 16  =  437J 
grains.  The  student  will  find  it  useful  to  remember  these 
facts.  When  it  is  stated  that  an  ounce  of  gold  is  worth,  say, 
twenty  dollars,  the  Troy  ounce,  which  contains  480  grains^ 
is  meant 

APOTHECARTES'  WBIGHT. 

TABLE  IX. 

20  grains  (^r.) =  1  scruple sc,  or  ^ 

8  scruples =  1  dram dr.  or  g 

8  drams =  1  ounce oz.  or  ^ 

12  ounces r=  1  pound ib.or% 

gr.         9        5        3     ■>• 
20=      1 
60=      8=1 
480  =    24  =    8=    1 
6.760  =  288  =  96  =  12  =  1 

20.  Apothecaries^  welgrht  is  used  by  physicians  and 
druggists  in  prescribing  and  compounding  medicines  not  in 
the  liquid  state.  When  the  symbols  are  used  instead  of  the 
abbreviations,  they  are  placed  before  the  figures  denoting  the 
number  of  unita  Thus,  35  92  means  5  drams  2  scruplea 
The  pound,  ounce,  and  grain  are  the  same  as  in  Troy  weight 

Drugs  and  medicines  are  sold,  when  in  large  quantities,  by 
avoirdupois  weight 


MHASURES    OF  CAPACITY. 


LJQUID  MEASURE. 

TABLE   X. 

4   gills  (^/.) =  Ipint PL 

2   pints =  1  quart gi. 

4   quarts =  1  gallon g€U. 

81|  gallons =  1  barrel ^ bbl. 

^«       ,-    'V =  1  hofi^shead hkd, 

08  gallons  f  ^ 
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gL        pt        qt     gaL     bbL  hbd 
4=      1 
8=      2  =      1 
82=      8  =      4=1 
1,006  =  262  =  126  =  81}  =  1 
2,016  =  004  =  252  =  68    =2  =  1 

21«  liiqnld  measure  is  used  for  measuring  liquids. 
The  standard  gallon  used  in  the  United  States  is  the  wine 
gallon^  so  called  to  distinguish  it  from  the  beer  gallon.  The 
beer  gallon  was  formerly  used  for  measuring  beer,  milk, 
etc.,  but  has  now  passed  out  of  use.  The  wine  gallon  con- 
tains 231  cubic  inches;  the  beer  gallon  contained  282  cubic 
inches.  The  gallon  used  in  Great  Britain  is  called  the 
British  imperial  gallon;  it  contains  277.274  cubic  inches. 
One  wine  gallon  of  water  weighs  8.355  potmds,  and  1  cubic 
foot  contains  7.481  wine  gallons.  One  British  imperial  gal- 
lon weighs  10  pounds.  The  student  should  carefully  memo- 
rize these  facts;  he  will  find  them  very  useful. 

23«  The  barrel  and  hogshead  are  used  in  estimating  the 
capacity  of  tanks,  cisterns,  reservoirs,  etc.  The  gallon  is  the 
unit  most  commonly  used  when  estimating  in  large  quanti- 
ties The  ordinary  barrels  and  hogsheads  used  in  commerce 
vary  greatly  in  size,  and  their  contents  can  be  determined 
only  by  gauging  or  actual  measurement. 


APOTHECARIES*  FLUID  MEASURE. 
TABLE   XI. 

60  minims,  or  drops,  (tt\^)  =  1  fluidrachm f  5. 

8  fluidrachms =  1  fluidounce f  J, 

16  flnidounces =  1  pint O. 

8  pints =  1  gallon Cong, 

23«  Apothecaries^  fluid  measure  is  used  in  prescribing 
and  compounding  medicines.  The  gallon  and  pint  are  the 
same  as  the  wine  gallon  and  pint.  As  in  apothecaries'  weight, 
the  symbols  precede  the  numbers  to  which  they  refer.  For 
example,  Cong.  2  0. 7  fS  12  means  2  gallons  7  pints  12  fluid- 
ounces.  Cong,  is  the  abbreviation  of  the  Latin  word  congius^ 
gallon;  O,  is  the  abbreviation  of  the  Latin  word  octavius^ 
one-eighth. 
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§4 


DBT  MEASUBB. 

TABLE  XIL 

8phit8(//.) =  Iquart.. 

8  quarts s=  1  peck. . . 

4  pecks =  1  bushel 

pt      qt     pk.    bu. 
2=    1 
16  =    8  =  1 
64  =  82  =  4  =  1 


gi. 
pk. 
bu. 


24.  Dry  measure,  as  its  name  implies,  is  used  in 
measuring  dry  articles,  as  fruits,  vegetables,  grain,  etc.  The 
unit  is  the  so  called  Winchester  bushel,  which  contains 
2,150.42  cubic  inches,  or  very  nearly  9.31  wine  gallons.  A 
box  14  inches  long,  12.8  inches  wide,  and  12  inches  deep  (all 
inside  measurements)  contains  almost  exactly  1  bushel. 

25.  It  is  becoming  the  custom  to  sell  by  weight  many 
articles  that  would  ordinarily  be  sold  by  dry  measure.  The 
number  of  pounds  of  various  commodities  that  are  taken  as 
equivalent  to  one  bushel,  varies  greatly  in  different  states; 
but  the  Boards  of  Trade  of  the  principal  cities  of  the  United 
States  use  the  equivalents  given  in  the  following  table: 


AVOIRDUPOIS  POUNDS  IN  A  BUSHEL. 
TABLE  XIII. 


Commodities. 

Lb. 

Commodities. 

Lb. 

Commodities. 

Lb. 

Barley 

Beans 

Buckwheat 

Clover  Seed 

48 
60 
48 
60 

Corn  (shelled). . 
Corn  (in  the  ear) 

Malt 

Oats 

56 
70 
34 
82 

Potatoes 

Rye 

Timothy  Seed.. 
Wheat 

60 
56 
45 
60 

26.    The  following  units  are  also  in  commercial  use; 

1  Quintal  of  fish =  100   lb. 

1  Barrel  of  flour =  196   lb. 

1  Barrel  of  pork  or  beef =  200   lb. 

1  Gallon  of  petroleum =      6J  lb. 

IKegofnaUs =  100  lb. 
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2  7«  Stricken  measure  means  measuring  the  vessel  even 
full,  and  striking  off  the  surplus  with  a  stick.  Grain,  seeds, 
berries,  etc.  are  sold  by  stricken  measure.  The  standard 
bushel  mentioned  above  is  a  stricken  bushel.  The  heaped 
bushel  means  the  contents  of  the  measuring  vessel  heaped 
up  in  the  form  of  a  cone.  Com  in  the  ear,  large  fruits  and 
vegetables,  coal,  lime,  and  other  bulky  articles,  are  sold  by 
the  heaped  bushel.  It  is  customary  to  allow  6  stricken 
bushels  for  4  heaped  one& 

In  San  Francisco  and  some  other  markets,  produce  is 
bought  and  sold  by  the  cental,  a  cental  being  100  pounds. 
In  computing  freight  charges  the  hundredweight  of  100 
potmds  is  taken  as  the  unit 


MEASURES   OF  TIME. 

TABLE   XIV. 

fO  seconds  (sec) =  1  minute mifk 

60  minutes =  1  hour Ar, 

24  hours =  1  day da» 

7  days =  1  week lak, 

4  weeks =  1  month ffUK 

12  months =  1  year j^r. 

100  years =  1  century C 

wk.    yr. 


sec. 

min. 

hr. 

da. 

60  = 

1 

8,600  = 

60  = 

1 

86.400  = 

1.440  = 

24  = 

1 

604.800  = 

10,080  = 

168  = 

7  = 

81.656.980  =  625.048  =  8.765  =  865  =  52A  =  1 

28,  The  divisions  of  time  are  peculiar.  The  only  units 
that  maybe  called  natural  sive  the  day,  the  lunar  month,  and 
the  year,  the  other  divisions  being  artificial.  The  time  in 
which  the  earth  makes  one  complete  revolution  around  the 
sun  is  called  a  solar  year,  and  it  equals  365  days,  5  hours, 
48  minutes,  47.5  seconds,  or  365  J  days,  very  nearly.  A  solar 
day  is  the  interval  between  two  consecutive  returns  of  the 
sun  to  the  meridian.     On  account  of  the  earth  moving  in  an 
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elliptical  path  around  the  sun,  the  length  of  the  solar  day 
varies;  hence,  for  civil  purposes,  the  average  of  all  the  days 
in  the  year  is  taken  as  a  unit.  The  months  contain  from  28 
to  31  days. 

In  order  to  make  the  calendar^  or  civile  year  agree  as  nearly 
as  possible  with  the  solar  year,  it  is  customary  to  add  1  day 
to  the  year  (making  366  days)  every  fourth  year.  Years 
containing  366  days  are  called  leap  years.  Every  leap  year 
is  exactly  divisible  by  4.  Thus.  1896,  which  was  a  leap  year, 
is  divisible  by  4  without  a  remainder.  Any  year  which  ends 
with  two  or  more  ciphers,  as  1800,  1900,  2000,  etc.,  is  called 
a  secular  year.  Since  the  year  falls  short  of  365 J  days  by 
11  minutes  and  12.5  seconds,  the  addition  of  1  day  every 
4  years  makes  about  f  of  a  day  too  much  in  a  century ;  hence, 
to  correct  this,  secular  years  are  not  leap  years  except  when 
exactly  divisible  by  400.  Thus,  1900  was  not  a  leap  year 
but  2000  will  be.  This  last  correction  makes  an  error  of 
about  1  day  in  3,526  years. 

39.  The  following  is  a  list  of  months,  in  regular  order, 
with  the  number  of  days  which  each  contains: 

Days.  Days, 


1.  January  (Jan.) 31 

2.  February  (Feb.) 28 

3.  March  (Mar.) 31 

4.  April(Apr.) 30 

5.  May 31 

6.  June 30 


7.  July :....  81 

8.  August  (Aug.) . .  81 

9.  September  (Sept.)...  80 

10.  October  (Oct) 81 

11.  November  (Nov.)...  80 

12.  December  (Dec.) 81 


In  leap  years,  one  day  is  added  to  February,  giving  it  29  days. 
The  following  lines  will  assist  the  student  in  remembering 
the  number  of  days  in  each  month: 

**  Thirty  days  hath  September, 
April,  June,  and  November; 
All  the  rest  have  thirty-one. 
Save  February,  which  alone 
Hath  but  twenty-eight,  in  fine. 
But  leap  year  gives  it  twenty-nine." 

In  many  business  transactions,  the  year  is  regarded  as  360 
days,  or  12  months  of  30  days  each. 
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MEASURES  OF  AKGIiES  OB  ABCS. 


CIRCULAR  MEASURE. 

TABLE   XV. 

60  seconds  {') ^  1  minute ' 

60  minutes =  1  degree * 

860  degrees =  1  circle Q 

60^  =         r 
8,600*  =        60'  =      r 
1.296.000*  =  21.600'  =  360**  =  1© 

30.  A  quadrant  is  one-fourth  of  a  circle,  or  90®;  a 
sextant  is  one-sixth  of  a  circle,  or  60°.  A  right  angle  ([__) 
contains  90°.  The  unit  of  measurement  is  the  degree,  or 
j^  of  the  circumference  of  a  circle. 

31.  Circular  or  angrular  measure  is  used  principally 
by  surveyors,  navigators,  astronomer^,  and  by  technical  men 
generally,  for  measuring  angles  and  arcs  of  circles. 


LONGITUDE  AND  TIME. 

32.  The  earth  is  very  nearly  spherical  in  shape,  and  has 
a  rotary  movement  about  an  imaginary  line  (called  the  axis) 
which  is  assumed  to  pass  through  the  center.  The  two 
points  where  the  axis  emerges  from  the  earth  are  called 
poles — one  the  nortli  iK>le,  the  other  the  soutli  pole. 
The  time  required  for  the  earth  to  make  one  rotation,  or 
complete  turn,  about  this  axis,  is  called  one  day  (see  Art. 
38).  Midway  between  the  poles,  the  earth  is  supposed  to 
have  a  circle  passing  around  it,  called  the  equator.  The 
equator  is  divided  into  360  equal  parts  called  degrees  (see 
Table  XV) ;  each  degree  is  divided  into  60  equal  parts,  called 
minutes;  and  each  minute  is  again  divided  into  60  equal 
parts,  called  seconds.  Through  each  point  of  division  a 
circle,  called  a  meridian  of  longrltude,  is  supposed  to  pass, 
the  meridian  also  passing  through  the  poles,  as  shown  in 
Fig.  3.  Other  circles,  called  parallels  of  latitude,  are 
supposed  to  be  drawn  parallel  to  the  equator,  and  between  it 
and  the  poles.  By  means  of  these  imaginary  circles  the 
position  of  any  place  on  the  surface  of  the  earth  may  be 
determined^  this  will  be  made  plain  by  observing  where  the 
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parallels  and  meridians  intersect  in  Fig.  3.  It  Is  evident 
that  if  we  know  what  parallel  and  what  meridian  pass 
through  the  place,  the  position  of  the  place  is  determined  by 
their  point  of  intersection.  The  distance  between  the  equa- 
tor and  either  pole  is  divided  into  90°.  The  latitude  of  a 
place  is  its  distance  from  the  equator,  measured  in  degrees. 


Flo.  8. 

minutes,  and  seconds  along  the  meridian  passing  through 
the  place.  The  longrltude  of  a  place  is  its  distance  from 
some  fixed  meridian  (called  the  prime  meridian)  in  degrees, 
minutes,  and  seconds,  measured  along  the  parallel  passing 
through  the  place.  There  are  three  prime  meridians:  that 
of  Greenwich,  that  of  Paris,  and  that  of  Washington,  that  of 
Greenwich  being  the  one  principally  used  by  navigators. 
Longitudes  reckoned  east  of  the  meridian  passing  through 
Greenwich  to  180°  are  called  east  longritudes,  and  those 
reckoned  west,  west  longritudes.  Latitudes  reckoned  north 
from  the  equator  are  called  north  latitudes,  and  those 
reckoned  south  from  the  equator,  south  latitudes. 

The  astronomical  day  begins  at  noon,  when  the  meridian  of 
any  place  comes  in  direct  line  with  the  sun ;  but,  for  business 
and  other  reasons,  the  civil  day  begins  twelve  hours  earlier, 
bringing  what  we  call  noon  in  the  middle  of  the  day.  A  little 
consideration  of  these  facts  will  make  it  evident  to  the  student 
that  for  any  place  situated  on  a  meridian  east  of  where  he  lives, 
noon  will  occur  earlier,  and  for  any  place  west  of  him,  later, 
than  for  the  place  in  which  he  is.  If  the  longitudes  of  any  two 
places  are  known,  their  difference  of  time,  as  it  is  called,  is 
easily  determined.  For,  since  the  earth  rotates  from  west  to 
east  360°  in  24  hours,  the  sun  appears  to  go  from  east  to  west 
yV  of  360°,  or  15°,  in  1  hour  of  time.  Hence,  in  1  minute  of 
time  it  seems  to  go  ^  of  15°,  or  15',  and  in  1  second  of  time, 
^  of  15',  or  lb".     This  is  shown  in  the  following  table: 
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in  longitude  correspond  to  24  hours  of  time. 
15**  in  longitude  correspond  to  1  hour  of  time. 
15'  in  longitude  correspond  to  1  minute  of  time. 
15'  in  longitude  correspond  to  1  second  of  time. 

33.  Bule. — To  find  the  difference  of  time  between  two 
places^  find  the  difference  in  longitude*  in  °  '  "^  and  divide 
by  16;  the  result  will  be  their  difference  in  time  in  hours^ 
minutes y  and  seconds. 

34.  Rule. —  To  find  the  difference  in  longitude  of  two 
places^  multiply  their  difference  in  time  {solar  time)  expressed 
in  hoursy  minutes^  and  seconds  by  16;  the  result  will  be  their 
difference  in  longitude  in  ° '  ", 

35«  In  the  following  table  is  given  the  difference  in  time 
between  some  important  cities  and  Greenwich ;  also,  the  longi- 
tudes of  those  cities  reckoned  from  the  prime  meridian  passing 

through  Greenwich : 

hr.  min.  sec.        Longitudes. 

Albany 4  54  69.3  78' 44' 48"  W. 

AnnArbor 5  84  66.1  88"  48' 46.5"  W. 

Boston 4  44  16.8  IV    8'  49.5"  W. 

Berlin 0  68  849  18**  23' 43.5"  E. 

Calcutta 5  66  20.7  88"  50' 10.5"  E. 

New  York 4       55       58.6  ]^^3<:^"^^^^^^ 

NewOrleans 6         0       12.9  ] J^o ^'J J,^  .^^ 

Paris 0  9  20.9  2"  20' 18.5"  E. 

Philadelphia 5  0  88.6  76"    9'  87.5"  W. 

Rome 0  49  54.7  12"  28' 40.5"  E. 

CindnnaU 5  87  41.8  84"  25'  19.5*'  W. 

Chicago 5  50  26.7  87"  86' 40.5"  W. 

JeffersonCity 6  8  86  92"    9'    0"  W. 

London 0  0  22.5  5' 87.5"  W. 

City  of  Mexico 6  86  26.7  99"    6' 40.5"  W. 

Richmond 5  9  44  77"  26'    0"  W. 

San  Francisco 8  9  88.1  122"  24'  31.5"  W. 

St.  Paul 6  12  20  98"    5'    0"  W. 

St  Louis 6  0  41.1  90"  10'  16.5"  W. 

Washington 6  8  12  77"    8'    0"  W. 

Examples  relating  to  the  above  will  be  given  later.     See 

Arts.  82-84, 

*To  add,  subtract,  multiply,  or  divide  compound  numbers,  see  rules, 
Arts.  60,  68,  78»  and  78. 
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UNITED  STATES  MONET. 

TABLE  XVI. 
10  mills  (»!.)•  •  •  • =  ^  ^^^^ 

...  ct. 

10  cents 

........  —  1  dime < 

►  ...  d. 

10  dimes 

—  Idollar. , 

....  JL 

10  dollars. 

=  leagle 

...  £ 

m.  ct       d.        I      B. 

10=        1 
100  =       10  =      1 
1,000  =     100  =    10  =    1 
10.000  =  1.000  =  100  =  10  =  1 

36«  The  unit  of  value  is  the  gold  dollar,  which  weighs 
26. 8  grains.  Since  gold  and  silver  are  so  soft  that  they  would 
rapidly  lose  in  weight  if  circulated  as  money  in  their  natural 
state,  they  are  alloyed  with  1  part  of  alloy  to  every  9  parts  of 
the  pure  metal.  In  other  words,  a  gold  or  silver  coin  contains 
only .  9  of  its  weight  of  pure  gold  or  silver.  Since  9  parts  in  10 
are  equivalent  to  900  parts  in  every  thousand,  a  gold  dollar  is 
stated  to  contain  25. 8  grains  of  gold  900  yf«^,  the  word  "fine" 
meaning  the  number  of  parts  of  the  pure  metal  in  1,000  parts 
by  weight  of  the  coin  or  alloyed  metal.  In  business  operations, 
the  terms  dollar  and  cent  only  are  used,  the  terms  eagle  and 
dime  being  merely  names  of  coins.  The  mill  is  not  coined, 
and  is  rarely  used  except  in  referring  to  tax  rates. 

37.  The  term  legal  tender  is  applied  to  money  which 
may  be  legally  offered  in  payment  of  debts.  All  coins  are 
legal  tender  up  to  a  certain  amount,  depending  upon  the 
value  of  the  coins.  By  legal  tender  is  meant  that  if  the 
debtor  offers  to  pay  his  obligation  in  legal-tender  money, 
the  creditor  must  accept  it.  All  gold  coins  are  legal  tender 
for  their  face  value  to  any  amount,  provided  their  weight 
has  not  diminished  more  than  ^hf-  Silver  dollars  are  also 
legal  tender  to  any  amount ;  but  silver  coins  of  lower  denomi- 
nation than  one  dollar  are  legal  tender  only  for  sums  not 
exceeding  tlO.  Nickel  and  copper  coins  are  legal  tender  for 
sums  not  exceeding  25  cents. 
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38*    The  legal  coins  of  the  United  States  are: 

GOLD. 

Weigki  in  grams, 

l-doUar  piece,  25.8 

2)-dollar  piece,  or  I   54  5 

quarter-eagle,   ( 

8-dollar  piece,  T7.4 

5-dollar  piece,  orK^g  ^ 

half-eagle,         f 
10-dollar  piece,  or  i  ^^g  ^ 

eagle,  \ 

aMollarpiece.orl^^^^ 
double-eagle,    ( 

SILVER. 

freight. 
Standard  dollar,      412|  grains. 

Dime,  or         |  00 »«       •  m 

ICXentpiecei         88.68  grains,  or  81  grama. 

COPPER   AND  NICKEL. 

5-cent  piece,  77. 16  grains,  or  5  grams. 

8-cent  piece,  80.00  grains. 

1-cent  piece,  48.00  grains. 

39.  United  States  money  is  expressed  and  read  decimally. 
£agles  and  dimes  are  never  read ;  only  dollars  and  hundredths, 
or  dollars  and  cents  are  read.  Thus,  6  eagles  4  dollars 
7  dimes  and  3  cents  would  be  written  154.73  and  read  **  fifty- 
four  dollars  and  seventy- three  cents."  If  there  are  more 
than  two  decimal  places,  the  extra  ones  are  read  as  decimal 
parts  of  a  cent  Thus,  164.7329  is  read  **  fifty-four  dollars 
and  seventy-three  and  twenty-nine  hundredths  cents. " 

When  the  number  of  cents  is  less  than  ten,  a  cipher  must 
be  written  in  the  first  place  to  the  right  of  the  decimal  point 
Thus,  four  dollars  and  five  cents  is  written  $4.05. 

In  checks,  notes,  drafts,  etc.,  to  prevent  forgery  and  mis- 
takes, the  cents  are  written  as  hundredths  of  a  dollar  in  the 
form  of  a  fraction.     Thus,  •13.47  would  be  written  •13x^. 
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ENGLISH  MONET. 

TABLE   XVII. 

4  farthings  {Jar,) =  1  penny d, 

12  pence =  1  shilling. ....  j. 

SO  shillings =  1  pound,  or 

sovereign.  ••  £. 

far.        d.        8.       £. 
4=      1 
48=r    12  =    1 
900  =  240  =  20  =  1 


40.     The  unit  of  English  money  is  the  pound  sterlinflTf 

the  value  of  which  in  United  States  money,  is  •4.8666.  The 
fineness  of  English  silver  is  .925;  of  the  gold  coins,  .916|. 
What  is  called  sterling  silver  when  applied  to  solid  silver  arti- 
cles has  the  same  fineness.  Hence  the  name — ^sterling  silver. 
The  other  coins  of  Great  Britain  are  \he  florin  (=  2  shil- 
lings), the  crown  (=  6  shillings),  the  fialf-croivn  (=  2^ 
shillings),  and  the  guinea  (=  21  shillings).  The  largest  silver 
coin  is  the  crown,  and  the  smallest,  the  threepence.  The 
shilling  is  worth  25  cents  (24.3+  cents)  in  United  States 
money.  The  guinea  is  no  longer  coined.  The  abbrevia- 
tion £  is  written  before  the  number,  while  s.  and  d.  follow. 
Thus,  £25  4  s.  6  d.  =  25  pounds  4  shillings  6  pence. 


MISCEIiliANEOUS   TABIiBS. 

41.    The  following   table  is  used  in  counting  certain 
articles: 

TABLE   XVIII. 

12  of  anything =  1  dozen doM. 

12  dozen =  1  gross gr. 

12  gross =  1  great  gross. . .  g,  gr. 

20  of  anything =  1  score. 

units     doz.      gr.    g.  gr. 
12  =      1 
144  =    12  =    1 
1,728  =  144  =  12  =  1 
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4:3,     The  following  table  is  used  in  the  paper  trade: 

TABLE   XIX. 

24  sheets '. =  1  quire qr, 

20  quires =  1  ream rm, 

2  reams =  1  bundle bdL 

5  bundles =  1  bale B. 

sheets      qr.     rm.     bdL  B. 
24  =      1 

480  =    20  =    1 

960  =    40  =    2  =  1 
4,800  =  200=  10  =  6  =  1 

It  is  now  becoming  customary  to  consider  500  sheets  as  a 
ream,  and  to  discard  the  higher  denominations. 


BEDUCTION  OP   COMPOITNTD   NUMBERS. 

43,  Reduction  of  compound  numbers  is  the  process  of 
changing  their  denomination  without  changing  their  value. 
Reduction  is  divided  into  two  cases.  In  one  case,  we  reduce 
the  number  to  units  lower  than  tlie  highest  named  in  the 
number;  in  the  other  case,  wc  reduce  units  of  a  low  denomi- 
nation to  a  higher  one.  The  first  case  is  called  reduction 
descending^  and  the  second,  reduction  ascending. 


KEDUCTION  DESCENDING. 

44,  Reduction  descending,  or  reducing  units  of  a 
higher  to  those  of  a  lower  denomination,  is  performed  by 
multiplication.  Thus,  to  reduce  4  miles  (4  mi.)  to  rods, 
yards,  feet,  and  inches,  successively,  it  is  known  that  there 
are  320  rd.  in  1  mi.  (see  Table  I);  hence,  in  4  mi.,  there  are 
evidently  4x320  =  1,280  rd.  Again,  since  there  are  5^  yd. 
in  1  rd.,  m  1,280  rd.  there  are  1,280 X5i  =  7,040  yd.  In 
1  yd.  there  arQ  3  ft.;  hence,  in  7,040  yd.,  there  are  7,040X3 

126D— 8 
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=  21,120 ft  And,  since  in  1  ft  there  are  12  in.,  in  21,120  ft, 
there  are  21,120x12  =  253,440  in.  All  examples  in  reduc- 
tion descending  are  performed  in  the  same  manner. 

45.  If  more  than  one  unit  is  given,  reduce  the  highest 
unit  to  the  next  lower  denomination  mentioned,  and  then 
add  the  units  of  this  next  lower  denomination  to  the  result 
previously  obtained.  So  proceed  until  the  lowest  denomina- 
tion is  reached.  An  example,  which  will  serve  as  a  model 
for  the  student,  is  here  given: 

Example.— Reduce  6  mL  47  rd.  8  yd.  1|  ft  to  feet 
Solution,— 


ml   rd. 
5    47 
820 

yd. 
8 

ft 

1  6  0  0  id. 

47 

1647rd. 
61 

828} 
8285 

»  0  5  8  i  yd. 
8 

0  0  6  1  i  yd. 
8 

11 
27188 

2  7  1  8  4  J  ft 

27  186  ft  Ans. 

Explanation. — Since  there  are  320  rd.  in  1  mi.,  multiply- 
ing 5  by  320  and  adding  47  to  the  product  will  give  the 
number  of  rods  in  5  mi.  47  rd.,  or  1,647  rd.  Since  there  are 
6^  yd.  in  1  rd.,  multiplying  1,647  by  5^  and  adding  3  to  the 
product  will  give  the  number  of  yards  in  5  mi.  47  rd.  3  yd. , 
or  9,061^  yd.     Since  there  are  3  ft  in  1  yd.   multiplying 
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9,061|  by  3,  and  adding  the  IJ  to  the  product,  will  give  the 
required  result,  or  27,186  ft     Ans. 

46.  Bule. — Multiply  the  number  of  units  of  the  highest 
denomination  in  the  given  compound  number  by  the  number  of 
units  of  the  lower  denomination  required  to  make  one  unit  of 
the  higher  denomination^  and  to  the  product  add  the  given 
number  of  units  of  the  lower  denomination.  Proceed  in  this 
manner  until  the  given  compound  number  is  reduced  to  the 
required  denomination, 

47.  In  order  to  avoid  mistakes,  it  any  denomination  be 
omitted  between  the  highest  and  lowest  denominations  of 
the  given  number,  represent  it  by  a  cipher. 

Example.— Reduce  40  A.  21  sq.  yd.  6  sq.  ft  98sq.  in.  to sqnare inches. 

Solution.—  A.        sq.  rd.     sq.  yd.      sq.  ft    sq.  in. 

40  0  21  6  98 

160 

64008q.  rd. 
80} 

1600 
192000 

1986008q.yd. 

%\ 

198621  sq.  yd. 
9 


1742589sq.ft 

6 

1742595 sq.  ft 
144 

6970880 
6970880 
1742595 
260988680 sq.  in. 

9^ 

S50988778sq.  in.    Ans. 

The  absence  of  any  square  rods  is  denoted  by  the  cipher,  as  shown. 
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EXAMPIiES  FOR  PRACTTCB. 

48.     Rednce: 

(a)     7  mi.  4  rd.  2  yd.  2  ft  to  feet 

(d)     4  bu.  2  pk.  2  qt  to  quarts. 

{c)     8  lb.  4  oz.  6  pwt  12  gi   to  grains. 

(d)  62  hhd.  24  gal.  1  pt.  to  pints. 

(e)  6  O  le*'  20'  46"  to  seconds. 
(/)    14  bu.  to  quarts. 

{£-)    11  T.  9  cwt  57  lb.  to  pounds. 
(A)     £9  18  s.  10  d.  to  pence. 
(/)     16  cd.  112  cu.  ft  to  cubic  feet 
(»     ©7  sq.  rd.  to  square  feet  Ans. 

(^)     4  yr.  8  mo.  1  wk.  8  da.  to  days. 
(Count  12  mo.  to  the  year,  and  4  wk.  to  the  month.) 
(/)      19  perches  to  cubic  feet. 
{m)    21  cu.  yd.  to  cubic  feet 
(«)     Cong.2  0.6  fglO  f35  to  fluidrachms. 
(o)     18  long  tons  to  pounds. 
(/)  *  »>1  3»  36  92  to  grains. 
(^)     Find  the    actual    number  of  days  in 
example  (Jd). 

(Cotmt  1  leap  year  and  80  days  to  the  month.) 


(a) 

87,084  a 

(*) 

146  qt 

W 

48.166  gr. 

e') 

96.401  pt 

W 

6.688,846'. 

(/) 

448  qt 

(^) 

22,967  lb. 

(-t) 

2,826  d. 

(0 

2.160  cu.  ft. 

(» 

26.408i  sq.ft. 

(*) 

1.578  da. 

(/) 

470J  cu.  ft 

m 

667  cu.  ft 

{«) 

f32,901. 

(0) 

29.120  lb. 

(/» 

10,480  gr. 

(f) 

1,711  da. 

REDUCTION  ASCENDING. 

49,  Reduction  ascending:,  or  reducing  units  of  a  lower 
to  those  of  a  higher  denomination,  is  performed  by  division. 
Thus,  to  reduce  253,440  in.  to  feet,  we  must  evidently  divide 
by  12,  since  there  are  12  in.  in  1  ft.  That  is,  253,440  in. 
=  253,440-^12  =  21,120  ft.  To  reduce  this  last  number  to 
yards,  we  divide  by  3;  or,  21,120  ft.  =  21,120-5-3  =  7,040 
yd.  Continuing  the  process,  7,040  yd.  =  7,040-7-5^  =  1,280 
rd.  =  1,280-7-320  =  4  mi.  It  will  be  noticed  that  this  is  the 
reverse  of  the  reduction  of  4  mi.,  to  inches,  as  in  Art  44. 

50.  If,  in  reducing  a  number,  as  in  the  last  article,  to  a 
higher  denomination  there  is  a  remainder,  reserve  it  and 
divide  the  quotient  obtained  by  the  division  by  the  number 
of  units  required  to  make  one  unit  of  the  next  higher 
denomination.  Or,  carry  the  division  farther  by  annexing 
ciphers  to  the  remainder,  thus  obtaining  a  decimal  part  of 
the  next  higher  unit 
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Example. — Reduce  27,186  feet  to  miles,  rods,  etc. 
Solution. — Instead  of  giving  all  the  work  of  division,  we  shall  use 
the  short  method  of  division  to  express  the  various  steps.    This  will 
save  space  and  make  the  work  plainer. 
8 )  2  7  1  8  6  ft 
5  n  9  0  6  2  yd.     • 
820)1647rd.-f-8tyd.  ^^  oya.it". 

5  mi.  +  47  rd. 
Hence.  27,186  ft  =  5  mi.  47  rd.  8  yd.  1 J  ft    Ans.    (See  Art  45.) 

Explanation. — Since  there  are  3  ft.  in  1  yd.,  divide  27,186 
by  3  and  obtain  9,062  yd.  Dividing  this  by  5^  to  reduce 
yards  to  rods,  the  result  is,  1,647  rd.  and  3^  yd.  remaining. 
Write  as  shown.  Dividing  1,647  rd.  by  320,  the  number  of 
rods  in  a  mile,  the  result  is  5  mi.  and  47  rd.  remaining. 
Hence,  27,186  ft.  =  5  mi.  47  rd.  3^  yd.  But  i  yd.  =  ix3 
^  1 J  f  t. ;  consequently,  instead  of  the  above,  5  mi.  47  rd. 
3  yd.  1 J  ft  may  be  written. 

61.    When  dividing  a  whole  number  by  a  mixed  number, 

as  in  the  above  example,  where  9,062  was  divided  by  5 J,  a 

simple  method  is  the  following:    Multiply  both  dividend  and 

divisor  by  the  denominator  of  the  fraction,  and  then  divide 

the  new  dividend  by  the  new  divisor.     This  will  make  the 

divisor  a  whole  number  and  avoid  decimals.     In  the  above 

case,  the  denominator  of  the  fraction  was  2;  5^x2  =  11, 

and    9.062X2  =  18,124.       Then,    18,124-=- 11  =  1,647  +  7 

remainder.     This  remainder,  however,  is  2  times  too  large; 

since,  when  the  dividend  was  multiplied  by  2,  any  remainder 

that  might  occur  in  the  division  was  also  multipled  by  2. 

Therefore,   the  true  remainder  is  7-4-2  =  3^,   as  may  be 

proved  by  dividing  9,062  by  5. 5.    That  this  method  of  division 

9  062 
is  correct  may  be  easily  shown.     Thus,  9,062  -=-  5^  =    '  .    , 

5^ 

which  corresponds  exactly  to  a  fraction  having  a  mixed  num- 
ber for  a  denominator.  Since  multiplying  both  numerator 
and  denominator  by  the  same  number  does  not  alter  the 
value  of  the  fraction,  it  follows  that  the  method  is  correct 
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52.  Instead  of  retaining  the  lower  units,  the  preceding 
number  may  be  reduced  to  miles  and  decimals  of  a  mile,  as 
in  the  following  example: 

BxAMPLB.— Reduce  27.186  feet  to  miles  and  decimals  of  a  mile. 
Solution.— The  process  is  essentially  the  same  as  the  preceding. 

8 )  2  7  1  8  6  ft 

5t)»062 
11)18124 
820)164  7. 6  8-^ 

5.14  88  6+ ml    Ans. 

Explanation. — The  work  should  be  evident  from  what 
has  preceded.  Before  dividing  by  5^  we  multiply  both  div- 
idend and  divisor  by  2.  (See  Art.  61.)  When  obtaining  the 
decimal  it  is  not  necessary  to  remember  that  the  remainder 
7  is  }  yd.     We  simply  annex  a  cipher  to  the  7  and  continue 

the  division.     This  is  evidently  correct;  for  ^  is  the  same 

as  ^.  The  quotient  contains  the  figures  63  repeated  indefi- 
nitely; and,  when  dividing  by  320,  we  bring  down  first  a  6 
and  next  a  3,  etc.  instead  of  ciphers. 

53,  Rule. — Divide  the  number  of  units  of  the  denomina- 
tion given  by  the  number  of  units  of  that  denomination  that 
are  required  to  make  one  unit  of  the  next  higher  denomina- 
tion. The  retnainder  {if  any)  will  be  of  the  same  denomination, 
but  the  quotient  will  be  of  the  next  higher  denomination. 
Divide  this  quotient  by  the  number  of  units  of  its  denomina- 
tion that  are  required  to  make  one  unit  of  the  next  higher 
denomination.  Continue  thus  until  the  required  denomina- 
tion is  reached.  If  it  is  desired  to  obtain  a  decimal  fraction 
of  the  required  denomination^  instead  of  a  series  of  remainders 
of  lower  denomination,  proceed  as  explained  in  Art.  63. 

64.     The  rule  will  be  illustrated  by  two  examplea 
Example.— Reduce  250,988,778  sq.  in.  to  higher  denominations. 
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Solution.— 

14  4  )250988778  sq.  in. 


4  ;»omfoo  4  i  o  sq.  in. 

9  )  1742595  sq.  ft.  +98  sq.  in. 
8  0}  )  198621  sq.  yd.  +6  sq.  ft 
121) 774484 


1) 774484 

16  0  )  6400  sq.  rd.  +  V  sq.  yd.  =  21  sq.  yd. 

4  0  A.  21  sq.  yd.  6  sq.  f t  98  sq.  in.  Ans. 

Explanation. — Multiplying  the  third  divisor  and  the 
third  dividend  by  4  to  get  rid  of  the  fraction,  the  remainder, 
after  division,  is  84;  that  is,  it  is  ^  sq.  yd.  =  21  sq.  yd. 
The  remainder  of  the  work  should  be  dear  from  the  pre- 
ceding explanations. 

Example. — Reduce  f  52,901  to  gallons. 

Solution. — Understanding  by  the  wording  of  the  example  that  gal« 
Ions  and  decimals  of  a  gallon  are  required,  the  solution  is  as  foUows: 

8)f  52901 

1  6  )  f  g  8  6  2.6  2  5 

8  )  O.  2  2.6  6  4  0  6  2  5 
Cong.  2.8  8  8  0  0  7  8  1  2  5.  say  Cong.  2.888.    Ans. 


EXAMPLES  FOR  PRACTICE. 

SSm  Reduce  all  answers  to  the  **  Examples  for  Practice,"  in 
Art  48,  to  units  of  higher  denomination.  Also  solve  the  following, 
reducing  as  required,  and  expressing  the  result  in  decimals,  as  in 
Arts.  68  and  64  (second  example). 

Reduce  the  following: 

{a)  875  pt  to  gallons. 

[d)  10,000  pt  to  bushels. 
{c)  147,868  cu.  in.  to  cubic  yards. 
{d)  10,000  gr.  to  Troy  pounds. 

(e)  8,875  d.  to  pounds. 
(/)  28,140  sq.  yd.  to  acres. 
(^)  49,175  in.  to  miles. 
(A)  880,42r  to  degrees. 

56.  In  solving  examples  (a)  to  (A),  Art.  55,  the  table 
of  equivalents,  which  accompanies  every  table  of  measures, 


Ans. 


[(«) 

109.879  gaL 

w 

156.26  bu. 

w 

8.158*4-  CO.  yd. 

(*/) 

1.7361+  lb. 

(') 

£34.895a+. 

(/) 

5.814+  A. 

(i-) 

0.776+  mi. 

[(*) 

105.6726'. 
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will  be  found  very  useful.  Thus,  m  solving  (^),  for 
instance,  it  will  be  seen,  by  referring  to  Table  I  (lower  half), 
that  1  mi.  contains  63,360  in.  Hence,  (£)  may  be  solved  by 
simply  dividing  49,175  by  63,360.  Similarly,  to  solve  (/) 
we  find,  by  Table  III,  that  1  A.  contains  4,840  sq.  yd. ;  hence, 
divide  28,140  sq.  yd.  by  4,840.  The  student  should  practise 
both  methods.  

ABDITION   OF   COMPOITNTD   KUMBISIS. 

57.  Addition  of  compound  numbers  is  similar  in  every 
respect  to  addition  of  whole  numbers  or  of  decimals,  so  far 
as  the  principles  involved  are  concerned.  The  points  of 
difference  arise  from  the  use  of  a  varying  scale  of  notation 
instead  of  a  uniform  scale  of  10.  An  example  will  serve  to 
show  the  process. 

Example.— Find  the  sum  of  4  T.  8  cwt  46  lb.  12  oat. ;  8  cwt.  13  lb. 

18  oz. ;  2  T.  12  cwt.  50  lb.  13  oz. ;  1  T.  27  lb.  4  oz. 

Solution. —  T.       cwt        lb.  oz. 

4  8  46  12 

8  12  18 

2  12  50  18 

1 27  4 

7  28  135  42 

or       8T.        4  cwt.   371b.      10  oz.    Ans, 

Explanation. — Write  the  units  of  the  same  denomination 
in  the  same  column,  as  shown,  with  the  abbreviation  of  the 
name  of  the  unit  at  the  head  of  each  column,  and  decreasing^ 
in  order  from  left  to  right.  Beginning  with  the  right-hand 
column,  the  sum  of  the  numbers  in  that  column  is  42,  i.  e., 
42  oz.  The  sum  of  the  numbers  in  the  second  column  is 
135  lb. ;  in  the  third  column,  23  cwt. ;  in  the  fourth  column, 
7  T.  Now,  since  42  oz.  are  more  than  1  lb.,  reduce  the  42  oz. 
to  pounds  and  ounces,  obtaining  2  lb.  10  oz.  Reserve  the  10 
oz. ,  add  the  2  lb.  to  the  135  lb.  in  the  second  column,  obtaining 
137  lb.;  this  reduced  to  hundredweight  and  pounds  gives 
1  cwt.  37  lb.  The  1  cwt.  added  to  the  23  cwt.  in  the  next 
column  gives  24  cwt.,  or  1  T.  4  cwt.  Finally,  7  T.  +1  T. 
=  8  T.     Hence,  the  sum  is  8  T.  4  cwt.  37  lb.  10  oz. 
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58.  That  the  process  just  described  is  the  same  in  all 
respects  as  the  addition  of  simple  ntmibers  will  be  manifest 
after  a  little  consideration.  Thus,  suppose  that  we  represent 
thousands  by  thds.^  hundreds  by  A.,  tens  by  /.,  and  units  by 
u.\  then  the  addition  of  2,046,  812,  2,151,  and  1,707  might 
be  performed  as  follows: 

thds.         h.  t.  tu 


2 

4 

6 

8 

1 

2 

2             1 

6 

1 

1             7 

7 

5           16 

10 

16 

6  thds.   7h. 

It 

6t 

or       6  thds.   7  h.         It  6  u.,  which  equals  6,716. 

It  IS  easily  seen  that  the  same  principles  govern  both  cases. 

59.  Instead  of  writing  the  sum  of  each  column  separately 
and  then  reducing,  as  in  the  preceding  example  (Art.  67), 
it  is  customary  to  add  the  right-hand  column,  and  if  the  sum 
contains  more  units  than  are  required  to  make  one  unit  of 
the  next  higher  denomination,  to  reduce  it  to  the  next  higher 
denomination,  placing  the  remainder  (if  any)  under  the  right- 
hand  column  and  carrying  the  quotient  to  the  next  column. 
The  student  will  recognize  this  as  corresponding  exactly  to 
the  ordinary  process  of  addition. 

Example.  —What  is  the  sum  of  2  rd.  8  yd.  2  ft  5  in. ;  6  rd.  1  ft  10  in. ; 
17  rd.  1  yd.  11  in. ;  J  rd.  4  yd.  1  ft? 


Solution.— 

rd. 

yd. 

ft 

in. 

2 

8 

2 

5 

6 

1 

10 

17 

1 

11 

1 

4 

1 

27 

4i 

0 

2 

or 

27  rd. 

4  yd. 

1ft 

8  in. 

Ans. 

Explanation. — ^The  sum  of  the  units  in  the  first  column  is 
26  in.,  or  2  ft  2  in.  Writing  the  2  in.  under  the  right-hand 
cx)lumn,  and  carrying  the  2  ft.  to  the  next  column,  the  result 
is2  (carried) +  1  +  1 +  2  =  C  f t  =  2  yd.  0  ft  Carrying  the 
2  yd.  to  the  third  column,  the  sum  is  10  yd.  =  1  rd.  4J  yd. 
Carrying  the  1  rd.  to  the  fourth  column,  the  sum  is  27  rd. 
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Now,  to  avoid  fractions,  the  |  yd.  is  reduced  to  feet  and 
inches,  giving  1  ft  6  in.,  which  added  to  the  0  ft.  and  2  in. 
gives  for  the  answer  27  rd.  4  yd,  1  f t  8  in. 

60.  Rule. — Place  the  numbers  in  vertical  columns  so  that 
like  denominations  are  under  each  other.  Begin  at  the  right- 
hand  column^  and  add.  If  the  sum  contains  more  units  than 
are  necessary  to  make  one  ujiit  of  the  next  higher  denomina- 
tion^ reduce  the  sum  to  the  next  higher  denomination^  placing 
the  rejnainder  under  the  column  added,  and  carrying  the  unit 
{or  units)  of  the  next  higher  denomination  so  obtained  to  the 
second  column.  Continue  in  this  manner  until  the  required 
denomination  is  reached.  Should  fractions  of  a  unit  be 
obtained,  or  should  they  occur  in  the  numbers  to  be  added^ 
reduce  them  to  units  of  lower  denomination  and  add  them  to 
the  sum  first  obtained. 


EXAMPIiCS  FOR  PRACTICE. 

61*     Find  the  sum  of  the  following: 

{a)     25  lb.  7  oz.  15  pwt  28  gr. ;  17  lb.  16  pwt ;  15  lb.  4  os.  12  pwt. ; 
18  lb.  16  gr. ;  10  lb.  2  oz.  11  pwt  16  gr. 

ip)     9  mi.  13  rd.  4  yd.  2  ft. ;  16  rd.  5  yd.  1  ft  5  in, ;  16  ml  2  rd.  8  ixL ; 

14  rd.  1  yd.  9  in. 

(O     £16  5s.  4d.;  £12  8s.  9d.;  £13  14s.  8d.;  £42  7d.;  18s.  6d. 
(d)    13  cwt.  46  lb.  12  oz. ;  12  cwt.  9i  lb. ;  2J  cwt  21|  lb. 
\e)     4  bu.  8  pk.  6  qt  1  pt. ;  10  bu.  2  pk.  7  qt  1  pt ;  11  bu.  8  pk.  1  qt 
1  pt. ;  9  bu.  2  pk.  5  qt  1  pt. 

(/)    10  yr.  8  mo.  5  wk.  8  da. ;  42  yr.  6  mo.  7  da. ;  7  yr.  5  mo.  18  wk. 

4  da. ;  17  yr.  17  da. 

(g)    14  sq.  yd.  8  sq.  ft.  19  sq.  in. ;  105  sq.  yd.  16  sq.  ft  240  sq.  ixL ; 
42  sq.  yd.  28  sq.  ft.  165  sq.  in. 

(>*)  16  gal.  8  qt.  1  pt ;  45  gal.  2  qt. ;  17  gal.  1  qt  1  pt ;  4  gaL  8  qt ; 

15  gal.  1  pt. ;  24  gal.  8  qt  1  pt. 

(/ )  16  hr.  48  min.  48  sec. ;  8  hr.  12  min.  40  sec. ;  1  hr.  49  min.  13  sec. ; 

5  hr.  19  sec.  f  {a)     86  lb.  3  oz.  16  pwt.  7  gr. 

\b)     25  mi.  47  rd.  1  ft.  5  in, 
(r)  £85  7  s.  10  d. 
{d)    1  T.  8  cwt  2  lb.  14  oz. 

Ans.  -i  (^)  37  bu.  5  qt. 

(/)  78  yr.  1  mo.  3  wk.  3  da. 

(g)    5  sq.  rd.  15  sq.  yd.  7  sq.  ft  100  sq.  in. 

[h)     124  gal.  2  qt. 

(/*)  26  hr.  46  min. 
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SUBTRACTION  OF   COMPOUND  NUMBERS. 

62.  The  operation  of  subtraction  is  the  same  in  principle 
for  compound  numbers  as  for  simple  numbers,  the  difference 
being  due  wholly  to  the  varying  scales. 

Example.— From  21  rd.  2  yd.  2  ft.  0 J  in.  take  9  rd.  4  yd.  10}  in. 
Solution.—  rd.        yd.        ft        in. 

21  2  2  6i 

9  4  10} 

"ii  ^         1  8}" 

or  11  rd.  8  yd.  2  ft  14J  in.  =  11  rd.  4  yd.  2J  in.    Ans. 

Explanation. — Writing  the  numbers  as  for  addition,  with 
units  of  like  denomination  under  each  other,  we  begin  with 
the  right-hand  column  and  subtract.  Since  10 J  inches  can- 
not be  subtracted  from  6^  inches,  1  foot  (=  12  inches)  is 
borrowed  from  the  column  of  feet,  reduced  to  inches,  and 
added  to  the  inches  in  the  minuend,  giving  18^  inches. 
Then,  18J  in.  — 10 J  in.  =  8 J  in.  Since  1  foot  was  borrowed 
from  the  2  feet,  only  1  foot  remains,  and,  as  there  are  no 
feet  in  the  subtrahend,  the  1  foot  is  brought  down  in  the 
remainder.  As  4  yards  cannot  be  taken  from  2  yards,  1  rod 
is  borrowed  from  the  rod  column,  reduced  to  yards,  and  added 
to  the  2  yards,  giving  7 J  yards;  then,  7Jyd.  — 4  yd.  =  3^  yd. 
Finally,  20  rd.  —  9  rd.  =  11  rd.,  and  the  remainder  is  11  rd. 
3  J  yd.  1  ft.  8  J  in.  Reducing  the  J  yd.,  the  remainder  becomes 
11  rd.  3  yd.  2  ft  14^  in. ;  or,  since  14^  in.  =  1  ft.  2 J  in.,  and 
2  ft  + 1  ft.  =  3  ft.  =  1  yd.,  the  remainder  is  11  rd.  4yd.  2Jin. 

63.  Rule. — P/ace  the  less  quantity  under  the  greater 
quantity^  with  units  of  like  denojnination  under  each  other. 
Beginning  at  the  rights  subtract  successively  the  units  in  the 
subtrahend  in  each  denomination  from  those  above,  a?id  place 
the  several  remainders  beneath,  as  in  simple  subtraction.  If 
the  units  of  any  denomination  in  the  ^ninuend  are  fewer  tlian 
units  of  the  same  denomination  in  the  subtrahend,  borrow 
one  unit  from  the  next  higher  denomination  in  the  minuend^ 
reduce  it  to  the  next  lower  de?iomination,  and  add  it  to  the 
proper  number  in  the  minuend ;  then  subtract  as  before. 
Reduce  fractional  results  in  the  remainder  if  there  are  any. 
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64«     ExAMPLS.— From  lb4  ^1  take  Ibl  g5  92  16  gr. 
Solution.—         tt>  S  5  B         gr. 

4  0  0  10 

1  5  0  2         16 

2  6  7  14    Ans. 

Explanation. — Since  16  grains  cannot  be  taken  from 
0  grain,  91'is borrowed  from  the  second  column.  91  =  20  gr., 
and  20  gr.— 16  gr.  =  4  gr.  As  92  cannot  be  taken  from  90, 
and  there  are  no  drams  or  ounces,  Ibl  is  borrowed  from 
the  fifth  column.  Ibl  =  31 1  37  93;  hence,  subtracting  9^ 
from  93,  3O  from  37,  25  from  311,  and  Ibl  from  Ib3,  the 
remainder,  or  answer,  is  Ib2  36  37  91  4  gr. 

66.  The  only  case  of  subtraction  that  need  cause  any 
trouble  is  the  finding  of  the  difference  between  two  dates. 
If  great  exactness  is  not  required,  put  down  the  year,  the 
number  of  the  month,  and  the  day  of  the  month  in  the  case 
of  both  minuend  and  subtrahend.  Then,  counting  30  days 
to  the  month,  subtract  as  above. 

Example. — How  many  years,  months,  and  days  between  September 
28.  1868.  and  June  15,  1891  ? 

Solution.—  yr.  mo.  da. 

1891  6  15 

1868 9 ^ 

22  8  17    Ans. 

Explanation. — June  of  the  minuend  is  the  6th  month,  and 
September  of  the  subtrahend  is  the  9th  month.  Writing 
the  minuend  and  subtrahend  as  shown,  we  subtract  as  above. 
The  result  is  22  years,  8  months,  17  days.     Ans. 

66.  Had  it  been  required  to  find  the  exact  number  of 
days  between  the  two  given  dates,  the  above  method  would 
not  give  the  correct  result 

67.  The  following  method  is  employed  by  most  banks 
and  by  the  United  States  government: 


From  Sept.  28.  1868,  to  Sept.  28,  1890  = 
From  Sept.  28,  1890,  to  June  15,  1891,  in  days  is  j^^^ 

Sept.  Oct.  Nov.  Dec.  Jan.  Feb.  Mar.  Apr.  May  June 
2  +  81  +  80  +  81  +  81  +  28  +  31  +  80  +  31  4- 15  = 


22  yr. 
260  dAi 
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Explanation. — The  exact  whole  number  of  years  between 
the  dates  is  first  found;  it  equals  22  yeara  The  remaining 
days  are  then  found  as  shown. 

68«  The  following"  table  will  be  of  great  assistance  in 
determining  the  actual  number  of  days  between  two  dates. 
The  table  gives  the  number  of  days  between  the  same  dates 
of  any  two  months.  Thus,  to  find  the  number  of  days  between 
Mar.  12  and  SepL  12  of  any  year,  we  find  opposite  Mar.  in 
the  left-hand  column  and  in  the  column  headed  Sept  the 
number  184,  the  required  number  of  days.  Had  it  been 
required  to  find  the  number  of  days  between  Mar.  12  and 

TABLE  XX. 


1 

1 

1 

S 

•-1 

^ 
^ 

a. 

> 

0 

2: 

a 

Jan, 

fl65 

91 

5& 

90 

130 

151 

181 

212 

24a 

273 

304 

334 

Feb, 

834 

365 

2S 

69 

89 

130 

150 

ist 

212 

242 

373 

303 

Mar, 

306 

387 

865 

31 

61 

92 

123 

163 

184 

214 

245 

275 

Apr, 

375 

30« 

834 

305 

30 

61 

91 

122 

153 

1S8 

214 

244 

May. 

2« 

276 

804 

33r) 

365 

31 

61 

93 

123 

153 

184 

214 

June, 

214 

245 

273 

304 

335 

365 

30 

01 

92 

123 

153 

183 

July, 

184 

215 

243 

374 

304 

335 

365 

31 

fl2 

92 

133 

153 

Aug, 

168 

184 

313 

343 

373 

304 

334 

365 

31 

61 

02 

123 

Sept 

122 

153 

181 

312 

343 

273 

303 

334 

365 

30 

61 

91 

Oct 

US 

133 

151 

183 

2!3 

243 

273 

304 

3«5 

865 

81 

61 

Nov, 

61 

92 

120 

151 

lai 

212 

S42 

278 

304 

834 

365 

80 

Dec, 

31 

62 

90 

121 

151 

183 

212 

248 

274 

304 

335 

365 

Sept  25,  we  should  have  found  the  number  of  days  between 
Mar.  12  and  Sept.  12,  or  184  days;  then  subtracting  12  from 
25,  the  difference,  13,  must  be  added  to  184,  obtaining  197 
days,  the  number  of  days  between  Mar.  12  and  Sept  25. 
Had  it  been  required  to  find  the  number  of  days  between 
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Sept  25  and  Mar.  12,  we  should  find  opposite  Sept,  and  in 
the  column  headed  Mar.,  181;  then  subtracting  12  from  26, 
we  subtract  the  difference  from  181,  because  181  days  is  the 
number  of  days  between  Sept  25  and  Mar.  26,  instead  of 
Mar.  12,  which  occurs  13  days  earlier.  Hence,  there  are 
181  — 13  =  168  days  between  Sept  25  and  Mar.  12.  Had  Mar. 
12  occurred  in  a  leap  year,  there  would  have  been  one  day 
more,  or  169  days  between  the  two  dates,  on  account  of 
Feb.  29. 

The  table  will  also  be  useful  in  those  cases  where  a  certain 
number  of  days  is  to  be  added  to  a  given  date.  Thus,  to  find 
the  date  of  96  days  after  Feb.  18,  we  see,  on  referring  to  the 
table,  that  89  days  after  Feb.  18  is  May  18;  hence,  90  days 
after  Feb.  18  is  May  19,  or,  if  it  is  a  leap  year,  May  18. 
Again,  127  days  after  Feb.  19  is  June  26;  because,  referring 
to  the  table,  120  days  after  Feb.  19  is  June  19,  and  127  —  120 
+  19  =  26. 

If  it  is  desired  to  subtract  a  certain  number  of  days  from 
a  given  date,  the  process  is  simply  reversed.  To  find,  for 
example,  the  date  120  days  previous  to  Sept  21,  we  look 
down  the  column  headed  Sept.  and  find  opposite  May  the 
number  123;  hence,  from  May  21  to  Sept.  21  is  123  days, 
and  therefore  from  May  24  to  Sept.  21  is  120  days. 


EXAMPL.E8  FOR  PRACTICE. 

69.     Solve  the  following  examples: 

(a)     From  £10  6  s.  4  d.  take  £8  15  s.  3  d. 

(d)  From  125  lb.  8  oz.  14  pwt.  18  gv.  take  96  lb.  9  oz.  10  pwt  4  gr. 
(^r)      From  16  yr.  8  mo.  10  da.  take  12  yr.  5  mo.  8  da. 

(if)    From  126  hhd.  27  gal.  take  104  hhd.  14  gal.  1  qt.  1  pt 

(e)  Find  the  exact  number  of  days  between  Sept.  20, 1895,  and  Mar. 
17,  1897,  inclusive. 

(/)    From  65  T.  14  cwt.  64  lb.  10  oz.  take  16  T.  11  cwt  14  oz. 
(g-)    From  148  sq.  yd.  16  sq.  ft.  102  sq.  in.  take  132  sq.  yd.  186  sq.  in, 
(A)     Subtract  28  bu.  2  pk.  5  qt.  1  pt.  from  100  bu. 
(/)     Subtract  3  mi.  27  rd.  11  yd.  4  ft.  10  in.  from  14  ml  84  rd.  16  yd. 
18  ft  11  in. 

(J)    Subtract  27''  19'  47^  from  126°  37'  23". 
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(>&)  Referring  to  Art  85,  find  difference  of  longitude  between  Boa- 
ton  and  San  Francisco. 

(/)     Find  difference  of  longitude  between  Albany  and  Calcutta. 

Answers.— («)  £1  lis.  Id. ;  (b)  28  lb.  11  oz.  4  pwt  14  gr. ;  (c)  4  yr. 
8  mo.  2  da. ;  {d)  22  hhd.  12  gal.  2  qt.  1  pt. ;  {g)  545  da. ;  (/)  49  T.  8  cwt 
63  lb.  12  oz. ;  (g)  16  sq.  yd.  15  sq.  ft  110  sq.  in. ;  (h)  71  bu.  1  pk.  2  qt 
1  pt. :  (I)  11  mi.  8  rd.  2  yd.  1  ft  7  in. ;  (j)  99°  17'  86";  {k)  bV  20'  42''; 
(/)  162'  84'  58.5\ 

MUIiTTPIilCATION   OF   COMPOUKD   KUMBER8. 

70.  The  multiplication  of  compound  numbers  is  similar 
in  all  respects  to  multiplication  of  simple  numbers.  The 
process  will  be  illustrated  by  an  example. 

Example. — A  merchant  divided  his  syrup  into  12  equal  parts,  each 
containing  2  gal.  2  qt  1}  pt ;  how  much  did  he  have  altogether  ? 
Solution. — He  evidently  had  12  times  2  gal.  2  qt  1|  pt,  or 
gaL        qt  pt 

2  2  1) 

12^ 

24  24  18  =  82  gal.  1  qt    Ans. 

Explanation. — Multiplying  the  units  of  each  denomina- 
tion by  12,  and  reducing  the  units  of  each  denomination  of  the 
products  to  higher  denominations,  the  result  is  33  gaL  1  qt 

71.  Such  examples  are  usually  solved  as  follows: 

gaL        qt         pt 
>  d         2         u 

12 

82  1  0    Ans. 

Explanation. —  IJ  pt.  xl2  =  18  pt.  =  9  qt. ;.  reserve 
this,  and  add  to  the  quarts  product.  2  qt.  X 12  +  9  qt  =  33 
qt.  =  8  gal.  1  qt.  Write  the  1  qt.  and  reserve  the  8  gal.  2  gaL 
X 12  +  8  gal.  =  32  gal.     Hence,  the  answer  is  82  gal.  1  qt. 

73.  When  the  multiplier  contains  a  fraction,  it  is  usually 
easier  to  reduce  the  multiplicand  to  the  lowest  denomination 
before  multiplying,  and  then  reduce  the  product  to  higher 
denominations.  In  any  case,  the  method  used  in  Art.  70  is 
to  be  preferred  to  that  given  in  Art.  71,  when  the  multi- 
plier contains  a  fraction.  All  three  methods  will  be  applied 
to  an  example  to  illustrate  the  point 
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Example.— Multiply  7  lb.  5  oz.  18  pwt  15  gr.  by  5|. 
Solution.— /» J/  Method— 


lb. 
7 

oz. 
5 

pwt 
18 

16 
5i 

or 
or 

88i 

88 

411b. 

27i 
88 
loz. 

71i 
81 
4  pwt 

82i 
941 
22|gr. 

Second  Method- 

lb. 
7 

oz. 
6 

pwt 
18 

gr- 
15 

61 

ox 

401 
40 

6i 
13 

14i 
24 

101 
22i 

or 

411b. 

loz. 

4  pwt 

22igr. 

An& 


Ans. 

r>Wr^/  Method—  7  lb.  5  oz.  18  pwt.  15  gr.  =  48,047  gr.  (if  the  low- 
est denomination  g^iven  had  not  been  grains,  we  should  still  have 
reduced  to  grains).     Hence.  48,047  gr.X5.5  =  286,758.5  gr.  =  41  lb. 

1  oz.  4  pwt  22i  g^.     Ans. 

73.  Rule. — Multiply  the  units  of  the  lowest  denomina- 
tion by  the  multiplier  and  reduce  the  product  to  the  next 
higher  denojnination.  Multiply  the  units  of  the  next  higher 
denomijiation  by  the  multiplier^  and  add  to  the  product  the 
result  obtained  by  the  first  operation.  So  continue  with  the 
remaijiing  units.  The  last  result^  together  with  the  vari- 
ous remainders,  is  the  entire  product.  Should  the  entire 
product  contain  fractions^  reduce  the  fractions  of  a  unit  to 
lower  denominations^  as  in  Art.  72. 

Or,  reduce  the  multiplicand  to  its  lowest  denomination ; 
perform  the  multiplication^  a?td  then  reduce  the  product  to 
higher  denominations. 

EXAMPLES  FOR  PRACTICE. 

74.  Solve  the  following: 

{a)    Multiply  £17  10  s.  8  d.  by  7:  by  9;  by  15. 

{b)    How  many  cords  of  wood  in  12  loads,  each  load  contaming 

2  cd.  108  cu.  ft.  ? 

{c)  Find  the  weight  of  2  dozen  silver  spoons,  each  spoon  weighing 
1  oz.  13  pwt.     What  would  they  cost  at  6  cents  per  pennyweight  ? 

{d)  If  15  men  perform  a  certain  piece  of  work  in  3  da,  16  hr.  53  miiLt 
how  long  would  it  take  one  man  to  perform  the  work  ? 
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C^)      Multiply  8  T.  15  cwt  90  lb.  by  5. 

<_/)    Multiply  4  hhd.  8  gal.  1  qt  1  pt  by  12. 

<-^)    At  $2.16  per  gallon  what  would  be  the  cost  of  Cong.  2  0.6  fglO 
"f    £K.  certain  drug  ? 

^A)     WhaL  would  be  the  cost  of  5  bu.  8  pk.  6  qt  of  potatoes  at 
=S   crents  per  bushel  ? 

i^^')     Multiply  6  A.  114  sq.  rd.  19  sq.  yd.  58  sq.  ft.  by  la 

£122  14  s.  8  d. 
(a)     £157  16  s. 

£268. 
(d)     84  cd.  16  cu.  ft 

f  8  lb.  8  oz.  12  pwt 
^^^  t$47.52. 

(d)  55  da.  18  hr. 

(e)  18  T.  19  cwt.  50  lb. 
(/)    48  hhd.  1  bbl.  9  gal. 
U)    16.11. 
(A)     $2.85. 
(/ )      87  A.  52  sq.  rd.  21  sq.  yd.  |  sq.  ft 


Ans. 


DmSION   or   COMPOUND   NUMBERS. 

75.  There  are  two  cases  of  division  of  compound  num- 
bers. In  the  first  case,  the  divisor  is  an  abstract  number; 
in  the  second  case,  the  divisor  is  itself  a  compound  number. 
When  the  divisor  is  an  abstract  number,  the  division  may 
be  conveniently  performed  as  in  the  following  examples, 
Arts.  76-78,  inclusive. 

76.  Example.— Divide  48  lb.  11  oz.  6  pwt  by  a 


Solution.— 


lb. 
8)48 


oz. 

11 


pwt 
6 


0 


6  lb.        1  oz.     8  pwt  6  gr.    Ans. 


Explanation. — After  placing  tne  quantities  as  above,  pro- 
lieed  as  follows:  8  is  contained  in  48  six  times  without  a 
i^emainder.  8  is  contained  in  11  oz.  once  with  3  oz. 
x-emaining.  3x20  =  CO;  60  +  6  =  66  pwt.;  66  pwt-^8 
^=^  8  pwt.  and  2  pwt.  remaining;  2x24  gr.  =  48  gr. ; 
^8  gr.  ^  8  =  6  gr.  Therefore,  the  entire  quotient  is 
6  lb.  1  oz,  8  pwt.  6  gr.    Ans. 
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Example.— A  silversmith  melted  up  2  lb.  8  oz.  10  pwt  of  sHveft 
which  he  made  into  6  soup  ladles;  what  was  the  weight  of  each  ? 
Solution.—  lb.        oz.        pwt. 

6)2  8  10 

6  oz.       8  pwt.  8  gr.    Ans. 

Explanation. — Since  we  cannot  divide  2  lb.  by  6,  we 
reduce  them  to  ounces.  2  lb.  =  24  oz.,  and  24  oz. +  8  oz. 
=  32  oz. ;  32  oz.  -=-  6  =  6  oz.  and  2  oz.  over.  2  oz.  =  40  pwt. 
40  pwt +10  pwt.  =  50  pwt.,  and  50  pwt. -5- 6  =  8  pwt  and 
2  pwt  over.  2  pwt  =  48  gr. ,  and  48  gr.-s-  6  =  8  gr.  Hence, 
each  ladle  weighs  5  oz.  8  pwt.  8  gr.     Ans. 

77.     Example.— Divide  820  rd.  4  yd.  2  ft  by  112. 
Solution.—  rd. 

1  1  2 )820 (  7  rd. 

8  6rd. 

1  9  8  yd. 
4 

112 )202  yd.  ( 1  yd. 

9  0  yd. 
8 

2  70  ft 
2 

112)272  ft  (2  ft 

4  8  ft 

12 
1  1  2  )576  in.  (  5  ^  =  6  j  in. 

16  in. 

Explanation. — We  divide  as  in  long  division,  using  the 
short  method.  The  first  quotient  is  7  rd.  with  a  remain- 
der of  36  rd.,  which  =  198  yd.  198  yd. +  4  yd.  =  202  yd.; 
202  yd.-5-112  =  1  yd.  with  a  remainder  of  90  yd.,  which 
=  270  ft  270ftH-2ft  =  272  ft;  272  ft -^112  =  2  ft  with  a 
remainder  of  48  ft.,  which  =  57G  in.     576  in. -5- 112  =  5f  in. 

If  desired,  |  in.  may  be  reduced  to  a  decimal  in  the  manner 
already  explained,  =  .1428+ in.  The  common  fractional 
form  is,  however,  better  than  the  decimal  form,  since  if  the 
quotient  be  multiplied  by  the  divisor  the  result  will  then  be 
exactly  the  same  as  the  dividend. 
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7  S.  Bnle. — Find  how  many  times  the  divisor  is  contained 
in  the  first  or  highest  denomination  of  the  dividend.  Reduce 
the  remainder  {if  any)  to  the  next  lower  denomination^  and 
add  to  it  the  number  in  the  dividend  expressing  that  denomi- 
nation.  Divide  this  new  dividend  by  the  divisor.  The 
quotient  will  be  the  next  denomination  in  the  quotient 
required.  Continue  in  this  manner  until  the  lowest  denomi- 
nation is  reached.  The  successive  quotients  will  constitute 
the  entire  quotient. 

EXAMPLES  FOR  PRACTICES. 

79.  Divide: 

{a)  876  mi.  276  rd.  by  22;  (b)  1.187  bu.  8  pk.  4  qt  1  pt  by  10; 
ifi)  84  cwt  48  lb.  49  oz.  by  16;  (d)  78  sq.  yd.  18  sq.  ft.  41  sq.  in.  by  18; 
(€)  148  mi.  64  rd.  24  yd.  by  12;  (/)  100  T.  16  cwt  18  lb.  11  oz.  by  15; 
i^g)  86  lb.  18  OS.  18  pwt  14  gr.  by  8;  (Ji)  112  mi.  48  rd.  by  100. 

'  (tf)     17  mi.  41  rd.  8  yd.  1  ft.  6  in. 

{b)     118  bu.  8  pk.  1  qt.  \  pt 

ij)      5  cwt  28  lb.  8jV  oz. 

{d)    4  sq.  yd.  4  sq.  ft  %-f^  sq.  in. 

{€)      12  mi.  112  rd.  2  yd. 

(/)    6  T.  14  cwt  41  lb.  8^J  oz. 

(^)    4  lb.  8  oz.  7  pwt  7|  gr. 

{h)     1  mi.  38  rd.  4  yd.  2  ft  6.24  in. 

80.  When  the  divisor  is  a  compound  number,  the  easiest 
and  best  way  to  perform  the  division  is  to  reduce  both  num- 
bers to  the  lowest  denomination  given  in  either  the  dividend 
or  divisor;  then  divide  as  in  whole  numbers. 

81.  Example. — How  many  bottles,  each  holding  1  qt  J  pt,  can 
be  filled  from  a  cask  holding  21  gal.  8  qt.  ? 

Solution. — In  1  qt  \  pt.  there  are  2^  pt ;  in  21  gal.  3  qt  there  are 
174  pt     Then,  174  pt  -t-21  pt  =  69  bottles  and  \\  pt  left  over.     Ans. 


Ans.  ^ 


liONGITUBE  AND  TIM£-(Contlnned.) 

88.  We  are  now  prepared  to  find  the  difference  of  time, 
or  the  difference  of  longitude,  between  two  places.  For 
this  purpose  we  use  the  rules  given  in  Arts.  33  and  34« 
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Example. — ^What  is  the  difference  of  time  between  New  York  and 
Chicago  ? 

Solution. — In  Art  35  the  longitude  of  New  York  is  stated  to  be 
73'  58'  24"  W..  and  of  Chicago  87**  86'  -WJ"  W.  Applying  the  rule 
fi^iven  in  Art.  33, 

87°  86'  401*'  W. 

78°  58'  24  ^  W. 

13°  88'  161*  W. 

Dividing  13°  88'  161"  ^7  15  the  result  is 

15 )  18°  88'  16.5" 

54  min.   88.1  sea 
Example. — Find  the  difference  of  time  between  Albany  and  Rome. 
Solution. — Applying  rule.  Art  33,  difference  of  longitude  equals 
73°  44'  48"  W.  ^5 .  Q^o  ^3/  28.6" 

12°  28'  40.5'-  E.  ^-— -—. — - 

^o Jg^ ^^  5hr.       44  mm.   58.9  sec.     Ans- 

We  must  evidently  aM  to  find  the  difference,  since  Rome  is  eas/  of 
Greenwich,  or  the  prime  meridian,  and  Albany  is  w^s/.  Were  both 
places  on  the  same  side,  both  east  or  both  west,  we  should  subtract 

83.  The  longitude  of  a  place  is  determined  by  means  of 
a  very  accurate  watch,  called  a  chronometer ^  and  by  obser- 
vation of  the  sun  or  stars.  The  watch  is  set  for  Greenwich 
time,  and  an  observation  of  the  sun  is  taken  for  the  place 
whose  longitude  it  is  desired  to  find.  By  aid  of  suitable 
instruments  it  can  be  determined  when  it  is  exactly  noon  at 
any  place,  and  by  looking  at  the  watch,  the  difference  of 
time  between  noon  and  the  time  indicated  by  the  watch  will 
be  the  difference  of  time  between  the  place  at  which  the 
observation  is  taken  and  Greenwich.  If  the  watch  appears 
to  be  slow^  the  longitude  is  east;  lifast,  it  is  west.  Know- 
ing the  difference  of  time,  the  longitude  is  easily  found  by 
the  rule  given  in  Art.  34. 

84.  Example. — A  watch  set  to  Greenwich  time  appeared  to  be 
6  hr.  10  min.  41  sec.  fast  at  a  certain  place.  What  was  the  longitude  of 
the  place  ? 

Solution.— Applying  rule,  Art.  34, 

6  hr.         10  min.     41  sec. 

15 

92"  40'  15" 

Since  the  watch  appeared  fast,  the  longitude  was  92*  40*  IW  W. 
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EXAMPLES  FOR  PRACTICE. 

85.     Find  the  difference  of  time  between: 

{a)     London  and  City  of  Mexico.         Ans.  (a)    6  hr.  86  min.  4 J  sec. 
(^)     Paris  and  Philadelphia.  Ans.  (d)     5  hr.  9  min.  59{  sec. 

(r)      Richmond,  Va.,  and  San  Francisco. 

Ans.  (c)    2  hr.  59  min.  54,\,  sec. 
(//)    Boston  and  Ann  Arbor.  Ans.  (//)    50  min.  89}  sec. 

(/)      London  and  Calcutta.  Ans.  (f)    5  hr.  65  min.  48}  sec. 

Find  the  longitude  when  the  watch  is  apparently 
(/)    Fast  7  hr.  48  min.  11  sec 
(^)    Slow  1  hr.  0  min.  49  sec. 
(A)     Slow  4  hr.  87  min.  6  sec.  ^^^ 

(/)     Fast  8  hr.  19  min.  24  sec. 
The  student  should  verify  the  table  of  times  given  in  the  table, 
Art  85. 


C/) 

115°  47'  45'  W. 

U) 

16°  12'  16'  E. 

{>*) 

69'  16'  80'  E, 

('•) 

124°  51'  W. 

ARITHMETIC. 

(PART  6.) 


THE  METRIC  SYSTEM. 

!•  In  the  metric  system,  a  uniform  scale  of  10  is  used 
throughout,  as  in  the  ordinary  scale  of  numbers  and  in 
United  States  money.  The  name  is  derived  from  the  meter 
(from  the  Greek  word  metron^  a  measure),  the  unit  from 
which  all  the  other  units  are  derived.  The  use  of  the  metric 
system  was  made  legal  in  the  United  States  in  1866,  but  has 
not  yet  been  made  compulsory;  it  is  used  by  scientists 
throughout  the  world. 

2.  The  meter  is  very  nearly  one  ten-millionth  part  of 
the  distance  from  the  equator  to  the  pole,  and  has  been 
officially  declared  by  the  United  States  Government  to  equal 
39.37  inches,  which  corresponds  very  nearly  to  the  distance 
above  mentioned. 

3.  The  metric  system  has  three^principal  units,  the  only 
ones  we  shall  consider,  which  are :  the  meter  (pronounced 
meeter),  the  unit  of  length;  the  liter  (pronounced  leeter), 
the  unit  of  capacity;  and  the  srram,  the  unit  of  weight. 
Each  of  the  units  has  its  multiples  and  subdivisions 

4.  The  names  of  the  denominations  higher  than  the  lead- 
ing unit  are  obtained  by  prefixing  to  the  name  of  the  unit 
the  Greek  names  dek'a,  hek'to,  kil'o,  and  myr'ia.  Thus, 
taking  the  meter  as  the  unit,  we  write 

Pot  notice  of  copyright,  see  page  immediately  following  the  title  page. 
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Dek'a  me'ter,  10  meters,  deka   meaning       10 

Hek'to  me'ter,  100  meters,  hekto  meaning  100 
Kiro  me'ter,  1,000  meters,  kilo  meaning  1,000 
Myr'ia  me'ter,  10,000  meters,  myria  meaning  10,000. 

5.  The  names  of  the  denominations  lower  than  the  lead- 
ing unit  are  obtained  by  prefixing  to  the  name  of  the  unit 
the  Latin  names  dec'i^  cent'i^  and  miMli.     Thus, 

Dec'i  me'ter,  ^  meter,  deci  meaning  ^ ; 
Cent'i  me'ter,  y J,  meter,  centi  meaning  ^ ; 
Mirii  me'ter,  ^^  meter,  milli  meaning  f^. 

The  prefixes  and  their  meanings,  as  given  in  this  and  the 
preceding  article,  should  be  carefully  committed  to  memory. 


MEASURES   OP   EXTENSION. 


MEASURES  OF  LENGTH. 


TABLE  I. 


10  millimeters  {rnm.)  =  1  centimeter. . . .    cm,  = 


10  centimeters =  1  decimeter dm, 

10  decimeters =  1  meter m, 

10  meters =  1  dekameter. . . .  Dm. 

10  dekameters =  1  hektometer . . .  Hm. 

10  hektometers =  1  kilometer Km. 

10  kilometers =  1  myriameter. . .  Mm, 

It  will  be  noticed  that  the  abbreviations  of  the  names  of  the  units  of 
the  higher  denominations  begin  with  a  capital  letter,  and  those  of  the 
lower  denominations,  with  a  small  letter.  A  decimeter  divided  into 
centimeters  and  millimeters  is  shown  in  the  figure  below. 


.8987  in. 
=  aOSTin. 
=  8.28  ft 
=  82.8  ft 
=  828.09  ft 
=  .62187  mi. 
=  6.2137  mi. 


Illl|llll|lill|illl{llll|llll{llll|lll 
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6.  The  decimeter,  dekameter,  hektometer,  and  myria- 
meter are  rarely  used.  The  meter  is  used  for  those  meas- 
urements that  would  ordinarily  be  made  in  fe^t  and  yards; 
the  centimeter  and  millimeter  for  those  ordinarily  made  in 
inches  and  hundredths  of  an  inch,  and  the  kilometer  for  long 
distances,  such  as  we  ordinarily  express  in  miles. 
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7.  The  approximate  length  of  the  meter  is  40  inches,  or, 
more  closely,  39|  inches  (39.4  inches  is  a  closer  approxima- 
tion). When  great  exactness  is  not  required,  40  inches  is 
near  enough.  Hence,  1  decimeter  equals  40Xt^  =  4 
inches;  1  centimeter  =  .4  inch,  and  1  millimeter  =  .04  inch. 
The  length  of  1  kilometer  =  f  mile,  approximately. 

8.  Since  meters,  centimeters,  and  millimeters  have  a 
decimal  scale  like  dollars,  cents,  and  mills,  they  may  be 
read  in  a  similar  way.  Thus,  41.457  meters  may  be  read  as 
41  and  457-thousandths  meters,  or  as  41  meters  45  centi- 
meters 7  millimeters.  It  might  also  be  read  41  meters  45 
and  7-tenths  centimeters,  or  41  meters  457  millimeters. 

9.  To  express  metric  numbers  decimally  in 
terms  of  a  griven  unit : 

Example.— Express  4  Km.  3  Hm.  1  m.,  5  cm.  and  9  mm.  'o  meters. 

Solution.— We  write  the  meters  in  units  place,  at  the  left  of  the 
decimal  point ;  then,  writing  the  other  units  in  order,  supplying  the 
missing  denominations  (if  any)  with  ciphers,  we  have  4301.059  meters. 

Ans. 

Had  it  been  required  to  express  the  above  in  kilometers, 
the  result  would  have  been  4.301059  Km. 

10.  Rule. —  Write  the  number  of  given  units;  then,  the 
numbers  of  the  higher  denominations  on  the  lefty  as  integers^ 
and  those  of  the  loivcr  denominations  on  the  right ,  as  deci- 
malSy  supplying  any  missing  denomifiation  %vith  a  cipher. 

11.  To  reduce  a  metric  number  to  higher  or  lower 
denominations,  all  that  is  necessary  is  to  move  the  decimal 
point.  Thus,  74.1026  Km.  =  741.026  Hm.  =  7,410.26  Dm. 
=  74,102.6  m.  =  741,026  dm.  =  7,410,260  cm.  =  74,102,600 
mm.  Also,  to  reduce  97,452  cm.  to  kilometers,  write 
97,452  cm.  Now,  beginning  with  the  decimal  point  (which,  of 
course,  follows  the  2),  count  centi,  deci,  meter,  deka,  hekto, 
kilo,  placing  the  decimal  point  after  the  last-named  unit, 
and  supplying  any  missing  ones  with  ciphers.  The  result  is 
0.97452  Km. 
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EXAMPLES  FOB  PBACTIGB. 

IS*     Solve  the  following: 

(a)     Reduce  25.7  Km.  to  meters. 

(d)     Reduce  48.4  m.  to  millimeters. 

(c)     Reduce  4,828.6  m.  to  hektometers. 

(//)    Reduce  48.689  cm.  to  meters. 

(^)     Reduce  788.4  Dm.  to  centimeters. 

Read  the  following: 

(/)  14.5  m. 

(^)  47.8  Dm. 

(A)  568  Hm. 

(0  484.5  Km. 

(j)  27.4  mm. 

(k)  92.76  cm. 

Answers.— (fl)  25,700  m. ;  (6)  43,400  mm.;  (c)  48.286  Hm.:  (<^^^ 
486.89  m.;  (<f)  788.400  cm.;  (/)  14  and  5-tenths  meters;  (g)  47  an^^ 
8-tenthsdekameters;  (A)  568  hektometers;  (i)  484  and  5-tenths  kilo^^ 
meters;  (j)  27  and  4-tenths  millimeters;  (4i)  92  and  76-hundredth^ ^ 
centimeters. 


SQUARE  MEASURE. 

TABLE    II. 

100  square  millimeters  (s^.  mm.  or  mm^.)  = 

1  square  centimeter  . .  j^.  cm.  or  cm\ 

100  square  centimeters =1  square  decimeter  ...  s^,  dm,  ovdm*, 

\  1  square  meter sq.  m.  or  m*. 

100  square  decimeters =  -j  ^^  ^^^^^^ ^^ 

100  square  meters )  _  j  1  square  dekameter   sg.  Dm.  or  Dm\   -' 

(100  centares)     \  ~~    |  or  are A. 

100  square  dekameters)       _  J  1  square  hektometer  sg.  Hm.  or  Hm\  ^* 


{100  ares)  \"         |  or  hektare Ha. 

100  square  hektometers )  ^  t_-i        ^  ^  tr  «     * 

_^^  ^  ^,  y . .  =  1  square  kilometer so.  Km.  or  Km\^ 

{100  hektares)  S 


COMMON   EQUIVALENTS. 

1  sq.  cm.  =  0,1550  sq.  in. 

1  sq.  dm.  =  0.1076sq.  ft. 

1  sq.  ra.  =  1.1960  sq.  yd.  =  10.7637  sq.  ft 

1  are    =  3.954  sq.  rd. 

1  hektare  =  2.471  A. 

1  sq.  Km.  =  0.3861  sq.  mi. 
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13.  Itt  square  measure,  the  scale  is  100  (10x10);  hence, 
in  reducing  units  of  any  denomination  to  a  lower  or  higher 
denomination,  the  decimal  point  must  be  moved  two  places 
for  each  denomination.  Thus,  to  reduce  42.09872  sq.  m.  to 
square  centimeters,  begin  at  the  decimal  point,  point  off  two 
places  to  the  right  and  say  square  decimeters,  then  two  more 
places  and  say  square  centimeters,  obtaining  420,987.2 
sq.  cm.  Had  square  millimeters  been  desired,  it  would 
have  been  necessary  to  annex  a  cipher;  thus,  42.09872 
sq.  m.  =  42,098,720  sq.  mm.  Reduction  to  higher  denomina- 
tions is  performed  in  the  same  manner,  moving  the  decimal 
point  to  the  left.     Thus,  42,098,720  mm".  =  0.4209872  ares. 

14.  The  square  meter  is  used  in  measuring  floors,  ceil- 
ings, and  other  ordinary  surfaces;  the  are  and  hektare  in 
measuring  land,  and  the  square  kilometer  in  measuring 
states  and  territories. 


EXAMPLiES  FOB  PRACTICE. 

1 5  •     Solve  the  following : 

{a)     Write  78.29  ares  as  centares;  also  as  hektares. 

(d)     Write  9  m'.  as  square  decimeters ;  also  as  square  centimeters. 

(c)  In  8,246  ca.  how  many  ares  ? 

(d)  Express  7,041.6  sq.  dm.  in  ares. 

Answers. -(«)  7,829  ca.  or  .7829  Ha.;  (d)  900  dm",   or  90,000  cm'.; 
{c)  82.46  A. ;  {d)  .70416  A. 


CUBIC  MEASUBE. 

TABLE   III. 

1.000  eubic  millimeters  (cu,  mm.  or  mm*.)  = 

1  cubic  centimeter cu.  cm.  or  cm\ 

1,000  cubic  centimeters =  1  cubic  decimeter. cu.  dm.  or  dm^. 

1,000  cubic  decimeters =  1  cubic  meter cu,  m,  ox  m\ 

COMMON   EQUIVALENTS. 

1  cu.  cm.  =  .06102  cu.  in. 
1  cu.  dm.  =  61.028  cu.  in. 

1  cu.  m.     =  61,028.4  cu.  in.  =  85.8146  cu.  ft.  =  1.808  cu.  yd. 
In  measuring  wood,  the  cubic  meter  is  called  a  sUre* 
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16.  Units  higher  than  the  cubic  meter  are  not  used, 
except  in  denoting  the  volume  of  planets. 

In  cubic  measure,  the  scale  is  1,000  (10x10x10);  hence, 
to  reduce  units  from  one  denomination  to  another,  apply  the 
method  given  in  Art.  13,  moving  the  decimal  point  three 
places  each  time,  instead  of  two  places,  as  in  square  measure. 


MEASUBIIS  OP  CAPACITY. 

TABLE  IV. 

10  mirii  li'ters  (m/.) =  1  cen'ti  li'ter ci, 

10  centiliters =  1  dec'i  li'ter d/, 

10  deciliters =  1  li'ter /. 

10  liters =  1  dek'a  li'ter D/. 

10  dekaliters =  1  hek'to  li'ter ///. 

10  hektoliters =  Ikil'oli'ter A7. 

10  kiloliters =  1  myr'ia  li'ter ML 

COMMON   EQUIVALENTS. 

1  liter =  61.028  cu.  in. 

1  liter =    1.0567  liquid  quarts. 

1  liter =    0.9078  dry  quarts. 

1  hektoliter =    3.53144  cu.  ft. 

1  hektoliter =  26.417  gallons. 

1  hektoliter. ^    2.8378  bushels. 

17,  The  liter  is  equal  in  volume  to  1  cubic  decimeter, 
i  e.,  to  a  cube  whose  edges  measure  1  decimeter  on  a  side. 
The  liter  is  the  principal  unit  in  measures  of  capacity,  and 
is  used  for  both  d^ry  and  liquid  measure ;  it  is  very  nearly 
equal  to  a  liquid  quart. 

18,  One  milliliter  is  equal  in  volume  to  1  cubic  centi- 
meter, since  1  cu.  cm.  =  ^hs-^  c^-  ^"^-  =  rAnr  ^^^^^  =  ^ 
milliliter. 

The  centiliter  is  a  little  more  than  -j^tj-  gill;  it  is  used  for 
measuring  small  quantities  of  liquids,  as  medicines.  The 
liter  is  used  for  the  same  purposes  as  the  quart,  and  the  hekto- 
liter for  the  same  purposes  as  the  gallon  and  the  bushel. 

The  units  are  reduced  from  one  denomination  to  another 
in  the  same  way  as  measures  of  length.     See  Art  11« 


§6  ARITHMETIC.  7 

EXAMPLES  FOB  PRACTICE. 

19.     Solve  the  following: 
(a)     Express  8.d3  1.  as  centiliters;  as  deciliters. 
(d)     Express  4.64  Kl.  as  liters:  as  hektoliters. 
(c)     How  many  deciliters  in  8  liters  ?    In  9.85  liters  ? 
(^)    How  many  liters  in  6.358  cl.  ? 
(€)     In  8,500  liters  how  many  kiloliters  ? 

Answers.— <a)  853  cl.  or  85.3  dl. ;   (d)  4.640  1.  or  46.4  HI.  \  (c)  80  dL ; 
9a5  dl. ;  (//)  .06358  1. ;  {e)  8.5  Kl. 


MEASURES   OF   WEIGHT. 

TABLE   V. 

10  milligrams  {mg.). .  =  1  centigram eg, 

10  centigrams =  1  decigram dg. 

10  decigrams =  1  gram g. 

10  grams =  1  dekagram Dg, 

10  dekagrams =  1  hektogram Hg. 

10  hektograms =  1  kilogram,  or  kilo. . .  Kg,  or  A*. 

10  kilograms =  1  myriag^am Mg. 

100  myriagrams =1  tonneau,  or  ton 71 


1  gram = 

1  kilogram. . .  = 
1  metric  ton .  = 


COMMON   EQUIVALENTS. 

,  1  cu.  cm.,  or 

1  ml.  of  water. 

1  cu.  dm.,  or 

1  liter  of  water. 

1  cu.  m.,  or 

1  kiloliter  of  water. 

1  gram =  15.432  gr.  Troy. 

1  gram =    0.03527  oz.  avoirdupois. 

1  kilogram  . .  =    2.2046  lb.  avoirdupois. 
1  metric  ton .  =    1. 1023  tons  of  2.000  lb. 

20.  The  gram  is  the  principal  unit  of  weight;  it  is  the 
weight  of  1  cubic  centimeter  of  pure  distilled  water  at  its 
temperature  of  maximum  density,  or  39.2**  Fahrenheit.  The 
gram  is  used  in  weighing  gold,  silver,  letters  (for  postage), 
and  in  mixing  medicinea 

The  kilogram  is  generally  called  the  kilo,  and  is  used  for 
the  same  purposes  as  the  pound  avoirdupois.     The  tonneau 
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(usually  called  the  metric  ton)  is  nearly  equal  in  weight  to 
the  long  ton  of  2,240  pounds. 

.  21.  Referring  to  Art  38,  §  4,  it  will  be  noticed  that 
the  6-cent  piece  (nickel)  weighs  5  grams,  that  the  half-dollar 
weighs  12 J  grams,  etc. 

22.  The  units  of  weight  most  commonly  used  are  the 
milligram  (in  chemical  analysis),  the  gram,  the  kilo,  and  the 
ton.  It  will  be  noticed  that  1,000  mg.  =  1  g.,  1,000  g. 
=  1  K.,  and  1,000  K.  =  1  ton.  The  milligram  is,  approxi- 
mately, equal  to  ^  of  a  grain ;  the  gram,  to  ^  oz.  avoirdu- 
pois; the  kilo,  to  2^  pounds;  and  the  metric  ton,  to  1^^  (one- 
half  of  2^)  short  tons.  Unless  precise  equivalents  are 
desired,  the  values  here  given  are  accurate  enough  for  all 
practical  purposes.  It  should  be  firmly  kept  in  mind  that 
the  weight  of  1  liter  of  water  is  1  kilogram,  and  that  1  liter 
of  water  will  fill  a  space  of  1  cubic  decimeter. 


OPERATIONS   WITH   METRIC   ITNTTS. 

)83«  The  rules  for  adding,  subtracting,  multipl)ring,  and 
dividing  metric  numbers  are  the  same  as  for  the  correspond- 
ing operations  on  decimals.  Be  sure,  however,  that  all 
numbers  are  expressed  in  the  same  units. 

Example.— What  is  the  sum  of  45.68  Dm.,  63.4  Hm..  and  6,845  cm.  ? 
Solution. — Reducing  all  the  numbers  to  the  same  unit,  say  meters, 
and  adding  as  in  decimals,  the  sum  is  6,865.25  m. 

4  5  6.8 
6  34  0. 
6  8.4  5 


6865.2  5  m.     Ans. 

Example. —From  5.462  kilos  take  7  Hg,  4  g.  9  eg. 
Solution. — Expressing  both  numbers  in  kilos,  and  subtracting,  the 
result  is  4.75791  Kg. 

546  2 
.704  09 
4.7  5  7  9  1  Kg.     Ans. 
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EXAMPLES  FOB  PRACTICX. 

34.     Solve  the  following: 

{a)    What  is  the  difference  between  8.5  Kg.  and  076  gprams  ? 

Ans.  7.524  Kg. 

(d)    How  much  silk  is  contained  in  12J  pieces,  if  each  piece  contains 
48.75  m.?  Ans.  609.875  m. 

(r)    If  735  kilos  of  flour  are  equally  distributed  among  35  persons, 
how  many  kilos  will  each  person  receive  ?  Ans.  21  Kg. 

{d)    In  the  last  example,  how  many  pounds  did  each  person  receive, 
counting  2J  pounds  to  a  kilo  ?  Ans.  46.2  lb. 

(^)    Add  74  HI..  147.2  1.,  5,006.3  cl.,  and  6.5421  Kl.,  expressing  the 
result  in  liters.  Ans.  14.139.8631. 

(/ )    What  is  the  weight  in  pounds  of  197.862  cl.  of  water  at  39.2* 
Fahrenheit?  Ans.  4,3581b.,  nearly. 


FORMULAS. 

25.  A  formnla  is  an  abridged  statement  of  a  general 
rule,  in  which  symbols  are  used. 

The  symbols  used  are  the  letters  of  the  alphabet,  which 
represent  numbers,  and  the  signs  + ,  — ,  X ,  -r- ,  -^ ,  etc. ,  which 
have  the  same  meaning  as  in  arithmetic. 

To  illustrate,  let  the  following  example  be  taken:  If  a 
person  exchanges  10  books,  worth  13  per  volume,  for  cloth 
at  $2  per  yard,  how  many  yards  will  he  obtain  ?  A  rule  for 
solving  this  example,  and  all  others  like  it,  may  be  stated  as 
follows:  Multiply  the  number  of  books  by  the  price  per 
volume,  and  divide  the  product  by  the  price  of  the  cloth. 
The  result  will  be  the  number  of  yards  of  cloth. 

A  more  concise  way  of  stating  the  rule  is  by  using  letters. 
Thus, 

Let  A  =  number  of  books ; 

B  =  price  per  volume ; 
C  =  price  of  the  cloth ; 
D  =  number  of  yards  of  cloth. 

Then,  according  to  the  rule, 

number  of  books  X  price  per  volume  .         r        ^      r 

' ; ^   ,  ,,  ^ =  number  of  yards  of 

price  of  cloth  -^ 

doth,  or  — 7^—  =  jD, 
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26,  This  last  expression  is  a  formula ;  the  letters  Ay  B,C, 
and  D  stand  for  the  numbers  given  in  the  particular  example 
to  which  it  is  applied ;  and  the  sign  of  multiplication  ( x ),  and 
the  horizontal  dividing  line  of  the  fraction,  which  indicates 
division,  show  what  operations  must  be  performed  upon  the 
numbers  to  produce  the  answer  D.  In  the  example  in 
question,  A  =  10^  the  number  of  books;  ^  =  3,  the  price 
per  volume ;  C  =  2,  the  price  of  the  cloth.  Hence,  writing 
for  A^  By  and  C  their  values,  10,  3,  and  2;  />,  the  number  (A 

yards  =  — ^ —  =  16.     Ans. 

In  modem  technical  works  the  rules  for  solving  examples  are 
commonly  given  by  formulas,  and  it  is  important  to  understand 
how  to  use  them.  Having  become  accustomed  to  them,  thej 
will  be  found  more  convenient  than  rules  written  out  in  worda 

27,  The  multiplication  sign^  X,  is  generally  omitted  in 
formulas^  multiplication  being  indicated  by  simply  writing  th4, 

Ay,  B 
letters  or  expressions  together.  Thus,  the  formula  — j^ —  =  Z?, 

A  B 
given  above,  would  ordinarily  be  written  -rrr-  =  Z>.     The 

expression  ^ab  means  the  same  as  4Xtf  X^.  Evidently,  the 
sign  cannot  be  omitted  between  tivo  figures^  as  addition, 
instead  of  multiplication,  would  be  indicated.  Thus,  32 
means  30 +2,  not  3x2. 

28,  Formulas  are  usually  written  with  the  letter  whose 

value  is  to  be  obtained  standing  alone  at  the  left  of  the  sign 

of  equality.     To  apply  a  formula,  therefore,  we  have  simply  to 

substitute  the  given  values  for  the  letters  on  the  right  of  the 

sign  of  equality  and  then  perform  the  operations  indicated  by 

the  signs. 

Example. — What  is  the  value  of  v,  \nv  =  — j —  when  a  =  5,  ^  =  10, 

a 

c  =  4,  and  ^  =  20  ? 

Solution. — Writing  for  a,  d,  c,  and  ^  their  values, 
5  +  10x4       45       Q,       . 

^  =         20         =  20  =  ^^-     ^°^- 
P  c 
Example.— What  is  the  value  of  D,'\iD  -  -5-,  and  P  =  5.  ^  =  800. 

and  tf  =  10  ? 
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Solution. — Substituting  the  values  of  the  letters, 

IBxAMPLE. — The  letters  having  the  same  values  as  before,  what  does 

c 
X  ecqual  in  the  formula  x  =  ? 

800  800 

Solution.— Substituting,  x  =  2  x  5  x  10  ~  I06  ~  ^'    ^°^' 

Example.— When  ^  =  10,  -^  =  8,  C  =  5,  and  Z?  =  4.  what  is  the 
vaJve  of  E  in  the  following: 

(a)£=       f        n.^  (^)^= ,4^ 

^(2  +  f)  ^.. 


2B 


A+22 
Solution.— (a)  Substituting, 


10 


(«-» 


4 
*ro  simplify  the  denominator,  notice  that  2  +  =  is  equivalent  to  the 


.ox^  =  i^ 


ttiixed  number  2^;  hence,  10^2  + 1)  =  10x2^  =  10  Xy 
Therefore,  £  =  — j^^—  =  —^^^  =  6;^.   Ans. 


id)    Substituting  the  values  of  the  letters, 

^  _  ^Q"»X^  +  Io:i:5  _  ^Q-»-^r5  _  ^16  _  TF  _  274      . 

1ft       gX8  -     ^^      16      -    J    -  19   -285-   ^°^- 

^""lO+S  ^"■"32  *^  2" 


EXAMPLES  FOR  PRACTICE. 

29«      Find  the  numerical  values  of  x  in  the  following  formulas, 
When  a  =  9.  ^  =  8,  r  =  2,  //  =  10,  and  ^  =  3: 

<^^    -^  =  3^-40-  ^°^-  •'  =  *• 

(t)     X  =  *i^±^.  Ans.  ^  =  H. 

^                    ce  ■ 

(r)     jr  =  .—  +  abc,  Ans.  ;r  =  166.5. 

(d)    X  =  -^ |-4g.  Ans.  X  =  21. 

126D— 10 


\ 
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INVOLUTION. 

30,  If  a  product  consists  of  equal  factors,  it  is  called  a 
power  of  one  of  those  equal  factors,  and  one  of  the  equal 
factors  is  called  a  root  of  the  product.  The  power  and  the 
root  are  named  according^  to  the  number  of  equal  factors  in 
the  product.  Thus,  3x3,  or  9,  is  the  second  power,  or 
square,  of  3;  3  X  3  X  3,  or  27,  is  the  third  power,  or  cabe, 
of  3;  3  X  3  X  3  X  3,  or  81,  is  the  fourtb  power  of  3.  Also, 
8  is  the  second  root,  or  square  root,  of  9;  3  is  the  tliird 
root,  or  cube  root,  of  27;  3  is  the  fourtli  root  of  81. 

31,  For  the  sake  of  brevity, 

3  X  3  is  written  3*,  and  read  three  square, 

or  three  exponent  two; 

3  X  3  X  3  is  written  3',  and  read  tliree  cube, 

or  three  exponent  three; 

8x3x3x3  is  written  3%  and  read  tbree  fourth, 

or  three  exponent  four; 

and  so  on. 

A  number  written  above  and  to  the  right  of  another  num- 
ber,  to  show  how  often  the  latter  number  is  used  as  a  factor, 
is  called  an  exponent.  Thus,  in  8",  the  number  "  is  the 
exponent,  and  shows  that  3  is  to  be  used  as  a  factor  twelve 
times;  so  that  3"  is  a  contraction  for 

3X3X3X3X3X3X3X3X3X3X3X8. 

In  an  expression  like  3",  the  exponent  *  shows  how  often 
3  is  used  as  a  factor.  Hence,  if  the  exponent  of  a  number 
is  unity,  the  number  is  used  once  as  a  factor;  thus,  8'  =  3, 
4»  =  4,  5*  =  5. 

32,  If  the  side  of  a  square  contains  5  inches,  the  area  of 
the  square  contains  5  X  5,  or  6*,  square  inches.  If  the  edge 
of  a  cube  contains  5  inches,  the  volume  of  the  cube  contains 
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6x6x6,  or  6*,  cubic  inches.     It  is  for  this  reason  that 
5*  and  5*  are  called  the  square  and  cube  of  5,  respectively. 

33.    To  find  any  power  of  a  number: 

Example  1.— What  is  the  third  power,  or  cube,  of  35? 
Solution.—  35  X  35  X  35 

or  3  5 

85 

176 
106 

1226 
35 


6126 
3675 

cube  a  4  2  8  7  5    Ans. 
BzAMPLB  2. — ^What  is  the  fourth  power  of  15? 
Solution.—  15  X  15  X  15  X  15 

or  16 

j_6 

'  76 
15 

225 

1_6 

1125 
225 


3375 
16 

16875 
3375 

fourth  power  =  5  0  6  2  5    Ans. 
Example  3.—    1.2*  =  what? 
Solution.—  1.2  x  1.2  X  1.2 

or  1.2 

1.2 

1.4  4 

1.2 

288 
144 


cube  =  1.7  2  8    Ans. 
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EzAMPLB  4.— What  is  the  third  power,  or  cube,  of  |? 

3X3X3       27_ 
^  512* 


Solution. — 


^8/        8^8^8      8* 


Ans. 


8X8X8 

34.  Rule . — I .  To  raise  a  whole  number  or  a  decimal  to  any 
power,  rise  it  as  a  factor  as  many  times  as  there  are  units  in  the 
exponent. 

II.  To  raise  a  fraction  to  any  power^  raise  both  the  numet' 
ator  and  denominator  to  the  power  indicated  by  the  exponent. 


EXAMPL.E8    FOB    PRACTICB. 

Raise  the  following  to  the  powers  indicated: 


(a)  85«. 

{b)  («)•. 

(c)  6.6«. 

(d)  14*. 

(e)  (\)\ 

(f)  («•. 

(A)  1.4-. 


Ans. 


r(a)  7,225. 

(b)  Ht. 

(c)  42.26. 
id)  38,416. 

W  «. 

(0  «i. 

(h)  5.87824. 


ARITHMETIC. 

(PART  6.) 


MENSUBATION, 

!•     Mensuration   treats  of  the  measurement  of  lines, 
3ngles,  surfaces,  and  solids. 


lilNES   AND   ANGJJES. 
2.     A  stralfiTl^t  line  is  one  that  does  not  change  its  direc- 
tion throughout  its  whole  length — it  is      

the  shortest  distance  between  two  points.- 
To  distinguish   one   straight  line  from 


Fio.  1. 


another,  two  of  its  points  are  designated  by  letters. 
shown  in  Fig.  1  would  be  called  the  line  A  B. 


The  line 


3«     A  curve<l  line  changes  its  direc- 
tion at  every  point.     (Fig.  2.)  ^^ 

4t.  Parallel  lines  are  equally  distant 
from  each  other  at  all  points.     (Fig.  3. ) 

6.  A  line  is  perpendicular  to  another 
when  it  meets  that  line  so  as  not  to  incline 
towards  it  on  either  side.     (Fig.  4.) 

6,  A  horizontal  line  is  a  line  parallel 
to  the  horizon  or  water  level.     (Fig.  5.) 

7,  A  vertical  line  is  a  line  perpen- 
dicular to  a  horizontal  line;  consequently, 
it  has  the  direction  of  a  plumb-line.   (Fig.  5. ) 


Km.  2. 


Fig.  8. 


Fio.  4. 


Fio.  & 


For  notice  of  copyright,  see  page  immediately  following  the  title  page. 
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8.  An  angle  is  the  amount  of  divergence  between  twc^^ 
lines  that  intersect,  or  meet;  the  point  of  meeting  is  callecT"-^ 
the  vertex  of  the  angle.     Thus,  in  Fig.  6,  the  two  lines 
form  an  angle  whose   vertex  is  at  B. 
Angles  are  distinguished  by  naming  the 
vertex  and  a  point  on  each  line.     Thus, 
in  Fig.  6,  the  angle  formed  by  the  lines 
A  B  and  C B  is  called  the  angle  A  B  C,  or  the  angle  CBA ; 
the  letter  at  the  vertex  is  always  placed  at  t^je  middle.    When 
an  angle  stands  alone  so  that  it  cannot  be  mistaken  for  any 
other  angle,  only  the  vertex  letter  need  be  used.     Thus,  the 
angle  referred  to  might  be  designated  simply  as  the  angle  A 

9.  A  rigrht  angrle  is  one  of  the 

angles  formed  by  the  intersection  of  two 
lines  which  are  perpendicular  to  each 
other.  In  Fig.  7,  the  line  A  Bis  perpen- 
dicular to  the  line  CD;  therefore,  the 
angles  A  B  Cand  ABD  are  right  angles. 

10.  An  acute  angrle  is  less  than  a 
right  angle.  The  angle  ABC,  Fig.  8,  is 
an  acute  angle. 

€7 

FIO.  & 

!!•     An    obtuse    angrle    is 

greater  than  a  right  angle.  The 
angle -^  BD,  Fig.  9,  is  an  obtuse 
angle. 


Fig.  9. 


QUADRIIiATERAIiS. 

12.  A  plane  figure  is  any  part  of  a  plane,   or  flat, 
surface,  bounded  by  straight  or  curved  lines. 

13.  A  quadrilateral  is  a  plane  figure  bounded  by  four 
straight  lines. 

14.  A  parallelogram  is  a  quadrilateral  whose  opposite 
sides  are  parallel. 
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There  are  four  kinds  of  parallelograms:  the  rectan^rle, 
he  square,  the  rhomboid,  and  the  rhombus. 

1 6»    A  rectangrle  is  a  parallelogram  whose 
angles  are  all  right  angles.     (Fig.  10.) 


Pig.  la 


Fig.  11. 


Pig.  12. 


16*    A  square  is  a  rectangle  whose  sides 
are  all  of  the  same  length.     (Fig.  11.) 


17*  A  rhomboid  is  a  parallelo- 
gram whose  opposite  sides  are 
equal,  and  whose  angles  are  not 
right  angles.     (Fig.  12.) 


Fig.  i& 


Pig.  14. 
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18.  A  rhombus  is  a  rhomboid 
having  equal  sidea     (Fig.  13.) 

19*  A  trapezoid  is  a  quadri- 
lateral having  only  two  of  its  sides 
parallel.     (Fig.  14.) 


20»  The  altitude  of  a  parallelogram  or  trapezoid  is  the 
perpendicular  distance  between  the  parallel  sides.  The 
length  of  the  dotted  lines  in  Figs.  12, 13,  and  14  is  the  altitude. 

21»  The  base  of  a  quadrilateral  is  the  side  on  which  it  is 
supposed  to  stand.     Any  side  may  be  taken  as  the  base. 


22»  The  area  of  a  plane  figure  is  the  number  of  square 
units  contained  in  its  surface.  The  square  unit  may  be  a 
square  inch,  square  foot,  square  yard,  square  meter,  etc.,  as 
is  most  convenient 


23.     The  area  of  a  parallelogram  is  equal  to  the  product 
of  the  base  and  the  altitude.     This  can  be  shown  readily  in 
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the  case  of  the  rectangle.     Suppose,  for  example,  the  leaf  ol 
a  book  is  6  inches  wide  and  9  inches  long  (Fig.  15).     It  is  a 

rectangle  with  a  base  of 
9  inches  and  an  altitude  of 
6  inches.  Suppose  the  base 
to  be  divided  into  9  equal 
parts,  each  1  inch  in 
length,  and  assume  lines 
to  be  drawn  through  each 
point  of  division,  parallel 
to  the  short  sides  of  the 
rectangle.  In  a  similar 
manner,  suppose  the  altitude,  or  short  side,  to  be  divided 
into  6  equal  parts,  each  1  inch  long,  and  through  these  points 
of  division  let  lines  be  drawn  parallel  to  the  base.  The  rect- 
angle is  divided  by  these  two  sets  of  lines  into  little  squares, 
as  shown  in  Fig.  15.  The  area  of  one  of  the  small  squares 
is  1  square  inch,  since  each  of  its  sides  is  1  inch  in  length. 
There  are  9  of  the  squares  in  each  horizontal  row,  and  there 
are  6  rows.  Hence,  the  total  number  of  the  little  squares  is 
6x9  =  54,  and  the  area  of  the  surface  is  54  square  inchea 

24,  Rule. —  To  fifid  the  area  of  a  rectangle^  multiply  tlie 

base  by  the  altitude, 

25,  In  ordinary  language,  the  base  and  altitude  of  a 
rectangular  surface  are  spoken  of  as  length  and  breadth;  the 
area  of  the  surface  is  obtained  by  multiplying  together  the 
length  and  breadth.  In  applying  the  above  rule,  care  must  be 
taken  that  the  base  and  altitude,  or  length  and  breadth,  are 
reduced  to  the  same  kind  of  units.  For  example,  if  the  base 
is  given  in  feet  and  the  altitude  in  inches,  they  cannot  be 
multiplied  together  unless  both  are  feet  or  both  inches.  This 
principle  is  of  great  importance,  and  holds  good  throughout 
the  subject  of  Mensuration. 

It  must  not  be  understood  from  the  foregoing  that  feet 
can  be  viiiltiplicd  by  feet  or  inches  by  inches.  In  multiplica- 
tion the  multiplier  is  always  abstract.  In  Fig.  15  there  are 
9  square  inches  in  1  row,  and  6  times  as  many  in  6  rows. 
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The  operation  in  reality  is  9  sq.  in.x6  =  54  sq.  in,,  or 
6  sq,  in.  X9  =  54  sq.  in. 

26.     Example.— What  is  the  area  of  a  floor  16  feet  long  and  18| 
feet  ¥ride  ? 

Solution. — The  base  is  16  feet  and  the  altitude  is  18|  feet 
Area  =  base  X  altitude  =  16xl8|  =  216  sq.  ft     Ans. 

fdl.  The  area  of  any  parallelogram  is  equivalent  to  the 
area  of  a  rectangle  of  the  same  base 
and  altitude.  In  Fig.  16,  the  plane 
figure ABDCisa, rhomboid.  Sup- 
pose the  comer  A  CE  is  cut  off,  as 
shown,  and  placed  at  the  other  end 
in  the  position  BD  F.  If  the  cut- 
ting line  A  E\s  perpendicular  to 
the  base  C D^  the  new  figure  ^  ^FiE  is  a  rectangle.  It  is 
plain  that  the  base  and  altitude  of  the  rectangle  are  the  same 
as  the  base  and  altitude  of  the  rhomboid,  and  that  the  areas 
of  the  two  figures  are  the  same. 

28.  To  find  the  area  of  any  parallelogram^  multiply  the 
iase  by  the  altitude. 

Example. — A  piece  of  cloth  1  yard  wide  is  "  cut  on  the  bias,"  that  is, 
it  has  the  shape  shown  in  Fig.  16.  If  the  length  of  the  strip  is  8  feet, 
i^hat  is  its  area  ? 

Solution. — The  altitude  is  1  yd.  =  8  ft ,  and  the  base  is  8  ft.  Hence. 
Area  =  base  X  altitude  =  8  X  3  =  24  sq.  f t     Ans. 

29.  Rule. —  To  find  the  area  of  a  trapezoid^  multiply  one- 
half  the  sum  of  the  parallel  sides  by  the  altitude. 

30»  The  reason  for  this  rule  will  appear  from  an  examina- 
tion of  Fig.  17.  \i  E  and  Fho, 
the  middle  points  of  the  sides 
that  are  not  parallel,  and  if 
AE3  and  BF2  be  cut  off 
below  by  Jf-S  and  1-2^  perpen- 
dicular to  A  By  and  placed 
^'°-  ^^-  above,  as  shown,   we  have   a 

rectangle  whose  area  is  equal  to  EFxH L     But  -f/^is  as 
much  less  than  A  B  asit  is  greater  than  D  C.   In  other  words, 
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EF  ^  half  the  sum  of  the  parallel  sides  of  the  trapezoid. 

Hence,  area  of  trapezoid  = ^ X  HL 

Example.— A  piece  of  land  has  the  form  of  a  trapezoid.  The  par- 
allel sides  are,  respectively,  40  rd.  and  56  rd.  long,  and  the  perpendic- 
ular distance  between  them  is  35  rods.  How  many  acres  are  contained 
in  the  piece  ? 

Solution.— One-half  the  sum  of  the  parallel  sides  =  — J —  =  48rd. 
Area  =  48x85  =  1,680  sq.  rd.  =  '-^  =  10.5  acres.    Ans. 

31.  The  perimeter  of  a  quadrilateral  is  the  sum  of  the 

lengths  of  its  four  sides. 

Example.— A  room  is  28  ft.  long  and  18  ft  wide.  What  is  its 
perimeter  ? 

Solution.— Perimeter  =  28  +  28+18-fl8  =  28x3  +  18x3  =  82ft 

Ans. 

PLASTERING,  PAINTING,  AND  KALSOMININO. 

32.  Plastering,  painting,  and  kalsomining  are  usually 
estimated  by  the  square  yard.  Allowances  for  doors,  win- 
dows, etc.  are  not  regulated  by  any  established  usage. 
Sometimes  no  deduction  is  made  for  them,  sometimes  one- 
half  their  extent  is  deducted ;  but  this  is  a  matter  usually 
specified  in  the  contract. 

33»  Example. — At  22  cents  per  square  yard,  what  will  it  cost  to 
plaster  a  room  65  ft.  long,  22  ft.  wide,  and  15  ft.  high ;  deducting  in 
full  for 8 doors  4  ft.  6  in.  wide  and  11  ft.  6  in.  high;  10 windows  3  ft.  6  in. 
wide  and  8  ft.  high;  and  a  baseboard  6 J  in.  high  extending  around 
the  room  ? 

Solution.— Perimeter  of  the  room  =  65X  2  +  22X  2  =  174  ft 

Area  of  walls =  174  X  15  =  2,610  sq.  ft. 

Area  of  ceiling =    65  X  22  =  1.480  sq.  ft 

Total =  4,040  sq.  ft 

Area  of  doors =  4.J  X  Hi  X   8  =     414  sq.  ft 

Area  of  windows =  8J  X   8   X  10  =     280  sq.  f t 

Area  of  baseboard  =  (perimeter  less  the  width 

of8doors)X^|  =  (174-4^X8)  X^  =       74}  sq.  ft 

Total,  after  reduction =  3,271  J  sq.  ft 

Area  in  square  yards =  3,271  J  -s-  9  =    868J|  sq.  yd. 

Cost =  $.22X363^}  =  $79.96.    Ans. 
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34«  Rule. — Multiply  the  perimeter  of  the  room  by  the 
Jk^ght  of  the  ceiling  for  the  area  of  the  walls.  To  this  add 
€Ae  area  of  the  ceilings  and  from  the  sum  make  such  deduc- 
tions as  are  specified.  Reduce  the  results  to  square  yards^ 
€Mnd  multiply  the  price  per  square  yard  by  the  number  deno- 
ting  the  area  in  square  yarcU. 


EXAMPIiES  FOB  PRACmCE. 

35*     Solve  the  following  examples: 

1.  What  will  it  cost  to  plaster  a  room  24  ft  by  80  ft,  the  ceiling 
l3eing  9  ft  6  in.  high,  at  25  cents  a  square  yard,  if  no  deductions  are 
made  for  openings  ?  Ans.  $48.60. 

2.  At  12  cents  per  square  yard,  what  will  it  cost  to  paint  the  walls 
and  ceiling  of  a  hall  60  ft.  long,  45  ft.  wide,  and  15  ft  high,  deducting 
one-half  for  4  doors,  11  ft  high  and  8  ft  wide,  and  8  windows,  9  ft 
liigh  and  4  ft  wide  ?  Ans.  $78.78. 

8.  What  must  be  paid,  at  5  cents  per  square  yard,  for  kalsomining  8 
rooms,  each  having  a  ceiling  8  ft  9  in.  high,  and  the  following  dimensions, 
xespectively:  18  ft  by  20  ft.  21  ft  by  27  ft,  and  24  ft  by  80  ft,  there 
'being  no  deductions  ?  Ans.  $22.76. 

PAPERING. 

36.  Wall  paper  as  made  in  the  United  States  is  18 
inches  {\  yard)  wide,  and  is  sold  in  single  rolls  and  double 
rolls ;  a  single  roll  is  8  yards  long,  and  a  double  roll  is  16 
yards  long.  When  cutting  the  paper,  paper  hangers  divide 
the  rolls  into  strips  of  sufficient  length  to  reach  from  the 
baseboard  to  a  short  distance  (say  6  inches)  above  the  lower 
edge  of  the  border.  There  is  always  considerable  waste  in 
cutting,  owing  to  the  matching  of  the  figures  forming  the 
design,  and  the  fact  that  there  is  a  part  of  a  strip  left  over 
after  cutting  up  the  roll.  The  parts  of  strips  thus  left  over 
are  used  for  the  siirf ace  above  doors,  and  above  and  below 
windows,  and  other  irregular  places.  Although  double 
rolls  are  usually  counted  as  two  single  rolls,  there  is  a  choice 
between  them  in  certain  cases.  Thus,  suppose  the  strips  were 
required  to  be  9  feet  (3  yards)  long;  only  2  strips  could  be 
cut  from  a  single  roll,  or  4  strips  from  2  single  rolls,  while 
5  strips  could  be  cut  from  a  double  roll.  The  length  of  a 
roll  of  border  is  the  same  as  the  length  of  a  roll  of  paper. 
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37.  On  account  of  the  waste  in  cutting,  the  varying  sizes 
and  shapes  of  rooms,  the  number  of  windows,  doors,  etc,  it  is 
difficult  to  estimate  exactly  the  number  of  rolls  required.  We 
give  herewith  two  rules,  both  of  which  are  used  in  practice: 

Rule  I. — From  i  lie  perimeter  of  the  room  subtract  the  widths 
of  openings  {windows  and  doors) ^  and  reduce  the  result  to  half- 
yards;  the  number  of  lialf -yards  so  obtained  will  be  the  total 
number  of  strips  required.  Find  the  number  of  strips  that 
can  be  cut  from  a  roll  and  divide  the  first  result  by  the  second; 
the  quotient  will  be  the  number  of  rolls  required. 

Rule  II. — Divide  the  number  of  half -yards  in  the  per- 
imeter  of  the  room  by  the  ftumber  of  strips  that  can  be  cut  from 
a  roll;  the  quotient  will  be  the  number  of  rolls  required. 

38.  If  computed  by  the  first  rule,  the  number  of  rolls 
obtained  may  be  too  small,  and  if  computed  by  the  second 
rule,  too  large.  But,  since  paper  dealers  will  usually  take 
back  all  rolls  that  are  intact,  the  second  rule  will  generally 
give  the  best  results,  as  it  will  prevent  the  loss  of  time  required 
to  send  to  the  dealer  for  extra  rolls,  in  case  they  are  required. 

Example. — Find  how  much  paper  will  be  needed  to  cover  the  walls 
and  ceiling  of  a  room  15  ft.  by  20  ft. ,  the  border  for  both  walls  and  ceiling  " 
to  be  18  inches  wide.     The  baseboard  is  8  inches  high,  and  the  height  - 
of  walls  from  floor  to  ceiling  is  9  feet 

Solution. — Since  the  widths  of  the  openings  are  not  specified,  it  will  . 
be  necessary  to  use  rule  II. 

Perimeter  of  room  =  2  X  15-1-2x20  =  70  f L  =  23}  yd.  =  46  j  half-  - 
yards,  or  47  strips.     Assuming  that  the  strips  extend  the  height  of  the  - 
baseboard  above  the  bottom  edge  of  the  border,  the  length  of  a  strip  is 
(since  18  in.  =  1 J  ft.)  9-U  =  7i  ft.  =  2\  yd.     Hence,  the  number  of  " 
strips  in  a  single  roll  is  8-j-2i  =  3  strips,  and  the  number  of    rolls 
required  is  47-i-3  =  151,  or  16  rolls. 

In  papering  the  ceiling,  the  direction  in  which  the  strips  are  to  run 
must  be  considered.  If  the  strips  run  lengthwise  of  the  room,  the  dis- 
tance between  the  edges  of  the  border  is  20—  2  X  IJ  =  17  ft.,  and  tho 
length  of  the  strips  must  be  at  least  18  ft.,  or  6  yd.  long;  hence,  but 
one  strip  can  be  cut  from  a  single  roll,  and  but  two  from  a  double  roll. 
The  width  of  the  room  in  half-yards  is  (15 -5- 3)  X  2  =  10;  hence,  allow- 
ing for  the  border,  0  strips,  or  9  single  rolls  will  be  required. 

If  the  strips  run  crosswise  of  tl:e  room,  the  length  of  a  strip  between 
the  edges  of  the  border  will  be  15  — 2XU  =  12  ft,  and  thelength  of 
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a  strip  must  be  at  least  18  ft,  or  ^  yd.;  hence,  1  strip  may  be 
obtained  from  a  single  roll,  or  16  -j-  4J  =  3  strips  from  a  double  roll. 
The  length  of  the  room  in  half -yards  is  (20  -i-3)  X  2  =  18J ;  hence,  allow- 
ing the  paper  to  extend  6  in.  beyond  the  inner  edge  of  the  border  at 
both  ends  of  the  room,  12  strips  will  be  required.  The  number  of  double 
rolls  required  will  be  12  -j-  3  =  4  double  rolls.  Consequently,  there  is 
less  waste,  in  this  case,  when  the  paper  runs  crosswise  than  when  it 
runs  lengthwise. 

Since  the  perimeter  of  the  room  is  70  ft.,  or  23J  yd.,  23J-J-8  =  8 
single  rolls  of  border  for  the  walls,  and  the  same  amount  for  the  ceiling 
will  be  required.  Therefore,  16  single  rolls  of  paper  are  required  for 
the  walls,  4  double  rolls  for  the  ceiling,  3  single  rolls  of  border  for  the 
walls,  and  8  single  rolls  for  the  ceiling.    Ans. 


CARPETING. 

39,  Carpet  is  made  of  various  widths.  Ingrain  carpet  is 
usually  36  inches,  or  1  yard  wide ;  Brussels  carpet  is  27  inches, 
or  f  yard  wide.  Carpet  borders  are  22^  inches,  or  f  yard  wide. 
A  linear  yard  of  ingrain  carpet  contains  a  square  yard,  and  a 
linear  yard  of  Brussels  carpet  contains  f  of  a  square  yard.  If 
xio  allowance  is  made  for  cutting  and  matching  the  strips  of 
carpet,  the  number  of  linear  yards  of  carpet  required  for  a 
x-oom  is  found  by  dividing  the  area  of  the  room  in  square 
■yards  by  the  area  of  a  linear  yard  of  the  carpet. 

Example. — How  many  yards  of  Brussels  carpet  are  required  to  cover 

a.  floor  36  ft.  long  and  21  ft.  wide,  making  no  allowance  for  cutting  and 

matching  ? 

756 
Solution.— -Area  of  floor  =  36x21  =  756  sq.  ft.  =  —  =  84  sq.  yd 

A  linear  yard  of  Brussels  carpet  has  an  area  of  f  sq.  yd.     Hence,  the 
number  of  linear  yards  required  is  84-j-  f  =  112  yd.     Ans. 

40»  In  practice,  there  is  usually  considerable  loss  due  to 
cutting  and  matching.  To  find  the  number  of  yards  required 
for  a  room,  when  allowance  is  made  for  loss,  the  width  of  the 
room  is  divided  by  the  width  of  a  single  strip.  The  quotient 
is  the  number  of  strips  required,  supposing  them  to  run  length- 
wise of  the  room.  The  number  of  strips  multiplied  by  the 
length  in  yards  of  a  single  strip,  making  allowance  for  the  loss 
required  for  matching,  is  the  number  of  linear  yards  required. 
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Example. — How  many  yards  of  Brussels  carpet  are  required  to  cover 
a  room  28  ft  long  and  15  ft  wide,  making  an  cdlowance  of  1  ft  on  each 
strip  for  matching  ?    The  carpet  is  supposed  to  run  lengthwise. 

Solution.— Width  of  room  =  15  ft  =  180  in.  Width  of  carpet 
=  27  in.  Number  of  strips  =  180  -i-  27  =  6|.  Hence,  7  strips  must  be 
used,  the  excess,  9  in.,  being  cut  off  or  turned  under.  Allowing  1  foot 
for  matching,  length  of  strip  =  28  +  1  =  24  ft  =8  yd.  Number  of. 
linear  yards  required  =  7  X  8  =  66  yd.    Ans. 

4 1  •    The  number  of  linear  yards  of  carpet  border  reqtiire<l^ 
for  a  room  is  equal  to  the  perimeter  of  the  room  in  yards. 

Example. — How  many  yards  of  border  are  required  in  carpeting  mm 
room  42  ft  long  and  26}  ft  wide  ? 

Solution.— Perimeter  of  room  =  42X3  +  26^X2  =  187  ft  =^ 

=  40}  yd.    Ans. 

BOARD  MBASUKB. 

43»     In  measuring  lumber,  the  unit  is  the  board  foot^i^^t, 

which  is  a  board  1  foot  long,  1  foot  wide,  and  1  inch  (or  less^^s^) 
thick.  One  board  foot  is  equal  to  -j^  of  a  cubic  foot.  Hence  ^s!-i»c» 
to  find  the  number  of  board  feet  in  any  piece  of  lumber: 

Rule. — Multiply  the  length  in  feet  by  the  breadth  in  feet^^^^y 
and  this  product  by  the  thickness  in  inches^  if  it  be  mare  tha^^^^ 
one  inch ;  or,  otherwise,  multiply  the  length  in  feet  by  thm^  -^^*^ 
breadth  in  inches,  and  this  product  by  the  thickness  in  inchesr^s^^* 
and  then  divide  by  12. 

Example. — How  many  board  feet  are  contained  in  a  joist  ISfee*"^^^^ 
long,  14  inches  wide,  and  12  inches  thick  ? 

Solution.—    ^^X^^X^^  ^  252  board  feet    Ans. 

43.     Lumber  is  sold  by  the  thousand  (M)  feet,  the  temr^^ 
foot  being  always  used  instead  of  the  longer  term,  boar^^^ 
foot.     Hence,  to  find  the  cost,  divide  the  number  of  feet  b]^^^ 
1,000,  and  multiply  by  the  cost  per  M. 

Example. — What  will  be  the  cost  of  19  boards,  14  feet  long,  19 
inches  wide,  and  IJ  inches  thick,  at  $23.50  per  M  ? 

Solution.— Number  of  thousand  feet  =  ^^^^VwO^^^  ^  '^^ 
Hence,  .498}  X  ^'50  =  $11.72.    Ans. 


§6  ARITHMETIC  11 

44.  When  expressing  the  size  of  anything  that  is  rect- 
angular, it  is  customary  to  write  the  dimensions  and  connect 
them  by  the  sign  of  multiplication.  Thus,  to  express  the 
size  of  a  room  that  is  12  feet  long  and  10  feet  wide,  it  would 
be  written  12'X10',  and  read  12  feet  by  10  feet.  In  such 
cases  the  abbreviations  (')  and  C')  are  generally  used  instead 
of  feet  and  inches.  If  three  dimensions  are  to  be  expressed, 
all  three  are  connected  by  the  cross  (read  by\  the  length 
being  written  first,  then  the  breadth,  and,  lastly,  the  thick- 
ness or  height.  Thus,  a  room  18  feet  long,  14  feet  wide, 
and  10  feet  high  would  be  expressed  as  a  room  18'X  14'  X 10'. 
Hence,  the  joist  in  the  example,  Art  42,  would  be 
expressed  as  18'  X 14"^  X 12^ 

45.  Shingles  are  sold  in  bundles  of  260  (J  M).     The 

lengths  of  all  shingles  in  bundle  are  the  same  (usually  12^, 
14',  or  16"),  but  the  width  varies.  The  average  width,  how- 
ever, is  generally  4',  the  width  of  all  bundles  being  alike. 
When  laying  shingles,  V  are  usually  exposed  to  the  weather, 
the  remaining  portions  being  concealed  by  the  other  shingles. 
Hence,  to  find  the  number  of  shingles  required  to  cover  a  roof: 

46.  Rule. — Compute  the  total  area  of  the  roof  in  square 
inches^  and  divide  this  area  by  the  product  of  the  average 
width  of  the  shingle  and  the  length  that  is  exposed  to  the 
weather. 

Example. — What  would  it  cost  to  shingle  a  roof,  each  side  measur- 
ing 40'  X  16',  if  the  shingles  cost  $4.60  per  M  ? 

Solution. — Since  the  size  of  the  exposed  portion  is  not  stated,  it 

will  be  assumed  as  4"  X  4''.     Then,  for  one  side.  ^^}^}^^^  =  5,760 

4X4  / 

shingles  will   be    required,   and    for   both    sides.   6,760  X  3  =  11,620 

shingles.     Therefore,  the  cost  will  be  11.52  X  4.50  =  $51.84.    Ans. 

We  multiply  by  144  in  order  to  reduce  the  square  feet  (40  X  16)  to 

square  inches.    Allowance  should  also  be  made  for  waste. 

47.  If  the  exposed  portion  is  4''x4'',  it  will  take  9 
shingles  for  each  square  foot;  hence,  in  such  cases  it  is  only 
necessary  to  find  the  total  area  in  square  feet  and  multiply  by 
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9  to  find  the  number  of  shingles.  Thus,  in  the  last  example, 
the  total  area  in  square  feet  is  40x16x2  =  1,280  sq.  ft, 
and  1,280 X  9  =  11,520  shingles,  the  same  result  as  before. 


EXAMPL.ES  FOR  PJtACTICE. 

48»     Solve  the  foUo wing: 

1.  How  many  shingles  are  required  for  a  roof  which  measures 
46'  X  17'  on  one  side  and  45'  X  24'  on  the  other  side,  the  exposed  portion 
of  the  shingles  being  4"  X  5"  ?  Ans.  13,284  shingles. 

2.  (a)  How  many  thousand  feet  of  lumber  are  contained  in  a  pile 
having  42  layers  of  boards  16  feet  long,  the  width  of  the  layers  being 
11  feet,  and  the  thickness  of  the  boards,  1  inch  ?  (d)  What  would  be 
its  cost  at  $18.75  per  M.  i{a)    7.892  M. 

^^^'{(d)   ^isaeo. 

8.  What  is  the  area  in  square  feet  of  a  parallelogram  whose  base  is 
SSi"  and  altitude  is  231"  ?  Ans.  9.5566+  sq.  ft 

4.  How  many  square  yards  of  oilcloth  will  cover  a  floor  15'  X  18}'  ? 

Ans.  22J  sq.  yd. 

5.  If  Brussels  carpet  costs  95  cents  per  yard,  what  will  be  the  cost 
of  carpeting  a  room  18i'  X  18',  allowing  1  ft.  on  each  strip  for  waste  in 
matching?  Ans.  ^.10. 

6.  How  many  sheets  of  tin  20"  X  14"  are  required  to  cover  a  roof 
66'X30'?  Ans.  864  sheets. 

7.  At  18  cents  per  square  yard,  what  will  be  the  cost  of  plastering 
the  ceiling  and  walls  of  a  room  23  ft.  long,  16  ft.  wide,  and  12  ft  high, 
making  allowance  for  3  doors,  3  ft.  6  in.  wide  by  7  ft.  6  in.  high,  5  win- 
dows, 3  ft.  6  in.  wide  by  5  ft.  4  in.  high,  and  a  baseboard  8  in.  high  ? 

Ans.  121.74. 

8.  At  $2.50  per  square  yard,  what  is  the  cost  of  paving  a  street 
J  mile  long  and  60  feet  wide  ?  Ans.  $44,000. 

9.  How  many  double  rolls  of  paper  and  border  are  required  to  cover 
the  walls  of  the  room  of  example  7,  assuming  that  the  border,  which 
is  18  in.  wide,  extends  the  height  of  the  baseboard  over  the  paper? 
Use  rule  I,  Art.  37.  a        j  ^  rolls  for  walls. 

'  (  2  rolls  for  border. 

10.  How  many  board  feet  in  a  stick  of  timber  27'  X  9"  X  8"  ? 

Ans.  162  ft 

11.  How  many  single  rolls  of  paper  would  be  required  to  paper  the 
ceiling  of  the  room  of  example  7,  assuming  that  there  is  no  border,  and 
that  the  paper  overlaps  on  the  walls  at  least  2  in.  ?  Ans.  11  rolls. 
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THE   TRIANGIiB. 
49.    A  triangrle  is  a  plane  figure  having  three  sidea 


50.     An  isosceles  triangle  is  one  having  two 
of  its  sides  equal,  as  in  Fig.  18. 


Fig.  la 


61.    An  equilateral  triangle  is  one  hav- 
ing all  of  its  sides  equal.     (Fig.  19.) 


Fig.  19. 


FlO.  90. 


Fig.  21. 


52.    A  scalene  triangle  is  one  having  no 
two  of  its  sides  equal.     (Fig.  20.) 

53.  A  rlgrht-an^led  triangle  is  any 
triangle  having  one  right  angle.  The  side 
opposite  the  right  angle  is  called  the 
hypotenuse.  (Fig.  21.)  A  right-angled 
triangle  may  be  isosceles  or  scalene. 


54.  The  altitude  of  any  triangle  is  a  line  drawn  from 
the  vertex  of  the  angle 
opposite  the  base  perpen- 
dicular to  the  base,  or  to 
the  base  extended.  In 
Figs.  22  and  23  the  verti- 
cal dotted  fine  ^  ^  is  the 
altitude  of  the  triangle. 
The  perimeter  of  a 
triangle  is  the  sum  of  the  lengths  of  the  three  sides. 

126D— 11 


FlO.  28. 
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55*  If  in  any  parallelogram  a  straight  line,  called  the 
diagronal,  is  drawn,  connecting:  two 
opposite  corners,  the  parallelogram  is 
divided  into  two  equal  triangles,  as 
DAB  and  D CB,  Fig.  24.  The  area  of 
each  triangle,  therefore,  is  equal  to  one- 
half  the  area  of  the  parallelogram,  or  to 

one-half  the  product  of  the  base  and  the  altitude.     Any  sid^^»e 
of  a  triangle  may  be  taken  as  the  base. 

56«  Rule. — To  find  the  area  of  a  triangle^  multiply  thm^-^me 
base  by  the  altitude  and  divide  the  product  by  2, 

Example. — The  base  of  a  triangle  is  36  inches  long  and  its  altitud  ^^Be 
is  20i  inches.    What  is  the  area  of  the  triangle  ? 

e                      *             base  X  altitude       36  X  20^       ^^ 
Solution.— Area  = ^ = « — -  —  369  sq.  m. 


THE  CIRCIiB. 

57.  A  circle  is  a  figure  bounded  by  a      ^'^^'^'^v 

curved  line,  called  the  circumference,  every    f  \^m  ^ 

point  of  which  is  equally  distant  from  a  point   j  .,  j 

within,  called  the  center.      (Fig.  25.)     The    V  / 

circumference  of  a  circle  is  also  called   its      x^    ^^ 
periphery.  p,^  25. 

Note. — When  a  surface  is  bounded  by  straight  lines,  the  length  c-^i*  ^^ 
the  bounding  line  is  called  the  peritneier;  when  the  bounding  line  is  * 

curve,  the  length  of  the  curve  is  called  the  periph- 
ery. Thus,  we  speak  of  the  perimeter  of  a  poly- 
gon, and  the  periphery  of  a  circle. 

58.  The  diameter  of  a  circle  is  a 
straight  line  passing  through  the  center 
and  terminated  at  both  ends  by  the  cir- 
cumference.    (See  AB,  Fig.  26.) 

59.  The  radius  of  a  circle  is  a  straight 
line  drawn  from  the  center  to  the  circum- 
ference. It  is  equal  in  length  to  one-half 
the  diameter.  The  plural  of  radius  is 
radii,  and  we  say  that  all  radii  of  a  circle 
are  equal.     {OA^  Fig.  27,  is  a  radius.) 
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60.  If  a  circle  is  divided  by  a  diameter,  each  half  id 
railed  a  semicircle,  and  each  half-circumference  is  called  a 
»eini-circuinference. 

61.  It  has  been  found  that  the  lens^th  of  the  circumfer- 
ence of  any  circle  divided  by  the  length  of  the  diameter 
2:1  ves  a  constant  number.  This  number  is  very  nearly  3.1416; 
t  is  generally  denoted  by  the  Greek  letter  ;r  (pronounced  pi). 

62.  Rule. — To  Hnd  the  circumference  of  a  circle^  multiply 
the  diameter  by  3.1416. 

Let  C  =  circumference  of  circle; 

D  =  diameter  of  circle; 
R  =  radius  of  circle; 
n  =  3.1416. 
The  above  rule  may  be  expressed  by  the  formula, 

C  ^TtD  =  3.1416  Z>. 
ExAMPLB. — If  a  car  wheel  is  36  inches  in  diameter,  what  is  its  cir- 
cumference ? 

Solution.—    C  =  3.1416  D  =  3.1416  X  36  =113.0976  in.    Ans. 

63.  Rule. — To  find  the  diameter  of  a  circle^  divide  the 
circumference  by  3.1416. 

Formula:  Z>  =  -  =      ^ 


n       3.1416 

Example.— The  circumference  of  a  tree  is  10  feet  4  inches;  what  is 
the  diameter? 

Solution.—    10  ft.  4  in  =  124  in.    Using  the  formnla, 

64,  Rule. — To  find  the  area  of  a  circle^  multiply  the 
square  of  the  radius  by  3.1416^  or  multiply  the  square  of  the 
diameter  by  .7854. 

Formulas:  A  =     ttR'  =  3.1416  >?•, 

/^  =  i;rZ?'  =     .7854/7', 
in  which  A  denotes  the  area  of  the  circle. 

Example. — If  the  diameter  of  a  circular  piston  is  14  inches,  what 
Is  its  area  ? 

Solution.— The  radius  is  one-half  the  diameter  (Art.  69) ,  or  7  in. 

Hence.  A  =  3.1416  X    7*  =  3.1416  X    49  =  153.9384  sq.  in. 
or,  A  "    .7854  X  14'  =    .7854  X  196  =  153.9384  sq.  in.    Ans. 
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EXAMPLiES    FOB    PRACTICE. 

'  65*     Solve  the  following  examples: 

1.  Find  (a)  the  circumference  and  (d)  the  area  of  a  circle  34  feet  in 
diameter.  .        /(a)     106.814  ft. 

^^^•IW     907.92  sq.ft. 

2.  What  is  the  area  of  a  circle  4  feet  6i  inches  in  diameter? 

Ans.  2,3S2.834  sq.  in. 

3.  (a)  What  must  be  the  diameter,  in  rods,  of  a  circular  race- 
track 1  mile  in  length  ?     {6)  What  is  the  area  of  the  field  enclosed  ? 

.        j{a)     101.859  rd. 
IW     50.93  A. 

4.  Find  (a)  the  circumference  and  (b)  the  area  of  a  locomol 
driving  wheel,  the  diameter  of  which  is  5  feet  6i  inches. 

208.916  in. 
8,473.235  sq.  in. 


Ans. 


—  J. 


THE  PRISM  AND  CTIilNDBR. 

66.  A  solid,  or  body,  has  three  dimensions:  lensfth, 
breadth,  and  thickness.  The  sides  that  enclose  it  are  callei 
its  faces,  and  the  intersections  of  the  sides  are  called  th( 
educes. 

67.  A  prism  is  a  solid  whose  ends  are  equal  an( 
parallel  plane  figures,  and  whose  sides  are  parallelograms 
Prisms  take  their  names  from  the  form  of  their  bases 
Thus,    a    triangular  prism   is   one    having   a  triangle   foi 

its  base. 


68.    A  parallelopipedon  is  a  prism  who 
bases  (ends)  are  parallelograms.     (Fig.  28.) 


Fk;.  28. 


4=71 


69.  A  cube  is  a  prism  whose  faces  are 
equal  squares.  ( Fig.  29. )  All  the  faces  of  a  cube 
are  equal.    A  cube  is  also  ^  parallelopipedon. 


/ 


Fig.  29. 
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70.  A  cylinder  is  a  body  of  uniform 
liameter  throughout  its  entire  length,  whose 
(nds  are  equal  parallel  circles.     (Fig.  30.) 


Pio.  30. 

71.  The  altitude  of  a  prism,  or  of  a  cylinder,  is  the 
)erpendicular  distance  between  its  bases. 

72.  A  rigrht  prism  is  one  whose  sides  are  perpendicular 
o  the  bases. 

73.  A  rigrlit  cylinder  is  one  in  which  the  line  joining 
he  centers  of  the  two  circular  bases  is  perpendicular  to  those 
)ases. 

74.  In  the  case  of  plane  figures,  we  have  had  to  do  with 
)erimeters  and  areas.  In  the  case  of  solids,  we  have  to  do 
vith  the  areas  of  their  outside  surfaces,  and  with  their  con- 
ents  or  volumes. 

75.  The  entire  surface  of  any  solid  is  the  area  of  the 
vhole  outside  of  the  solid. 

76.  The  convex  surface  of  a  solid  is  the  same  as  the 
jntire  surface,  except  that  in  the  case  of  prisms  and  cylin- 
iers  the  areas  of  the  ends  are  not  included. 


77.     Kule. — To   find   the  convex  surface  of  a  prism 
y tindery  muttiply  the  perimeter  of  the  base  by  the  altitude. 


or 


Example.— A  block  of  marble  is  24  inches  long  and  its  ends  are 
>  inches  square;  what  is  the  area  of  its  convex  surface  ? 

Solution.—  9  X  4  =  36  in.  =  the  perimeter  of  the  base;  36  X  24 
=  864  sq.  in.,  the  convex  area.    Ans. 

78.  To  find  the  entire  area  of  the  outside  surface,  add 
he  areas  of  the  two  ends  to  the  convex  area.  Thus,  in  the 
ast  example,  the  area  of  the  two  ends  =  9x9x2  =  162 
square  inches;  864  +  162  =  1,026  square  inches. 
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Example. — {a)  What  is  the  convex  surface  of  a  cylindrical  tank 
with  flat  ends  23  feet  long  and  4  feet  6  inches  in  diameter  ?  {d)  What 
is  the  entire  surface  ? 

Solution.— Perimeter  of  end  =  4i  x  3.1416  =  14.137  ft. 

(a)  Convex  surface  =  14.137  X  23  =  325.151  sq.  ft.    Ans. 

Area  of  one  end  =  .7854  X  (44)«  =  15.904  sq.  ft. 

{d)  Entire  surface  »  325.151  +  2  X  15.904  =  356.959  sq.  ft.    Ans. 

79.     The  volume  of  a  solid  is  the  quantity  of  space  it 

occupies.  As  shown  in  Arilh- 
meticy  Part  4,  the  measuring:  unit 
is  a  cube  whose  eds:es  are  equal 
in  length  to  a  linear  unit;  it  may 
be  a  cubic  inch,  cubic  foot,  cubic 
yard,  or  cubic  meter.  Fig.  31 
represents  a  rectangular  prism 
4  feet  long,  3  feet  wide,  and 
2  feet  thick.  Dividing  the  prism 
J  J-  y^T  T^y^  y  by  lines,  as  shown,  it  is  seen  that 
iii — ^d—^-iC^^y     there  are  four  equal  slices,  each 

^ — Ll^ V_ V  of  which  is   made   up   of   2x3 

=  6  cubes.  In  all,  there  are 
4  X  2  X  3  =  24  cubes,  each  con- 
is,  the  volume  of  the  prism  is 
the  number  of  cubes  in  each 


Pio.  81 


taining  1  cubic  foot;  that 

24  cubic  feet.     It  is  seen  that 

horizontal  layer  is  just  equal  to  the  number  of  square  feet  in 

the  base;  and  the  number  of  layers  is  equal  to  the  number  of 

feet  in  the  altitude.     The  same  reasoning  holds  true  for  a 

prism  with  triangular  base,  or  for  a  cylinder. 

80.  Rule. — To  find  the  volume  of  a  prism  or  cy Under ^ 
multiply  the  area  of  the  base  by  the  altitude. 

In  applying  this  rule,  all  dimensions  must  have  the  same 
unit. 

Example  1 . — A  packing  box  is  4i  feet  long,  4  feet  wide,  and  3i  feet 
deep;  what  is  its  volume? 

Solution— Area  of  base  =  4i  X  4  =  18  sq.  ft.  Altitude  =  3i  ft. 
Volume,  or  cubical  contents  =  18  X  3i  =  68i  cu.  ft.    Ans. 

Example  2. — (a)  How  many  cubic  feet  of  water  will  a  circular 
cistern  contain  that  is  8  feet  in  diameter  and  10  feet  deep  ?  (b)  How 
many  gallons  will  the  cistern  hold  ? 
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Solution. — (a)  The  problem  is  to  find  the  volume  of  a  cylinder 
hose  altitude  is  10  ft.,  and  whose  bases  are  8  ft.  in  diameter. 
Area  of  base  =  .7854  X  8'  =  50.265  sq.  ft. 
Volume  =  50.265  X  10  =  502.a5  cu.  ft.    Ans. 
{d)  According  to  Arithmetic,  Part  4,  1  gal.  contains  231  cu.  in. 

502.65  X  1.728 


hold 


231 


3,760    gal.,    very 


Flence,    the    cistern    can 
xaearly.    Ans. 

81.  The  dimensions  of  a  rectangular  solid  are  spoken  of 
as  length,  breadth,  and  thickness.  According  to  Art.  79,  the 
volume  of  the  solid  is  the  product  of  these  three  dimensions. 

EzAMPLB. — ^A  brick  is  8  inches  long,  4  inches  wide,  and  2  inches 
ttick;  what  is  its  volume  ? 

Solution.— Volume  =  length  X  breadth  X  thickness  =  8X4X2 
«>  64  cu.  in.    Ans.  

MASONRY. 

82.  In  estimating  the  cubical  contents  of  stone  walls,  the 
perch  of  24|  cubic  feet  is  used.  As  stated  in  Arithmetic^ 
Part  4,  the  perch  is  often  assumed  to  be  25  cubic  feet. 

83.  Rule. — To  find  the  number  of  perches  of  masonry  in 
a  wall^  divide  the  volume  of  the  wall  in  cubic  feet  by  24i. 

Example. — How  many  perches  in  a  wall  8  rods  long,  4i  feet  high, 
and  2  feet  thick  ? 

Solution.— Length  of  wall  =  8  X  16i  =  132  ft.  Cubical  contents 
of  wall  =  132  X  4i  X  2  =  1,188  cu.  ft.  Number  of  perches  =  1,188 
+  24i  =  48.     Ans. 

84.  In  estimating  the  contents  of  stone  foundations  for 
buildings,  the  length  of  the  wall  is  measured  on  the  outside, 

_^ thus  counting  each  comer 

twice.  This  is  illustrated 
in  Fig.  32.  If  a  wall  2  feet 
thick  measures  12  feet  by 
20  feet  on  the  outside,  and 
we  assume  that  the  corners 
are   parts   of   the   longer 
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sides,  we  have  two  walls 
each  20  feet  long,  and  two 
walls   each   8   feet    long. 
The  actual  length  is,  therefore,  2x20  +  2x8  =  56  feet. 
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The  length  estimated   on   the  outside  is  2  X  20  +  2  X  12 

=  64  feet.    To  find  the  actual  length  of  such  a  wall,  subtracOfc^  :=t 

four  times  the  thickness  of  the  wall  from  the  length  measure 

on  the  outside.     Thus,  in  the  above  case,  actual  length  = 

-  4  X  2  =  56  feet. 

Usually,  masons  make  no  allowance  for  windows  or  door^^^s 
in  estimating  their  work.  In  estimating  the  quantity  oi^  mt 
stone  required  for  the  wall  such  allowance  should  be  made.    :^. 

Example.— (fl)  How  many  perches  of  stone  are  required  to  baile:^».d 
the  walls  of  a  church  60  feet  long  by  32  feet  wide,  the  walls  beinsK  g 
24  feet  high  and  21  feet  thick  ?  There  are  8  windows,  each  5  feet  wid^^Me 
and  11  feet  high,  and  2  doors,  each  6  feet  wide  and  9  feet  high^^cs. 
{d)  What  is  the  cost  of  laying  the  walls  at  $3.50  per  perch? 

Solution. — 

Length  of  wall  (outside)  =  2X60  +  2x32  =  184. 
Actual  length  =  184  -  4  X  2i  =  176  ft. 
Actual  cubical  contents  =  175  X  24  X  21  =  9,450  cu.  ft. 
Allowance  for  windows  =  5  X  11  X  21  X  8  =  990  cu.  ft. 
Allowance  for  doors  =  6  X  9  X  2i  X  2  =  243  cu.  ft. 
Net  contents  =  9,450  -  (990  +  243)  =  8,217  cu.  ft. 
(a)  Perches  required  for  wall  =  8,217  ^  24f  =  332.    Ans. 
{d)  Since  in  estimating  the  cost  of  the  work,  no  allowance  is  madi^-'  ^ 
for  corners,  doors,  and  windows. 

Cubical  contents  =  184  X  24  X  21  =  9,936  cu.  ft. 

Perches  of  stonework  =  9,936  -h  24|  =  401tV. 

Cost  of  laying  walls  =  401A  X  $3.50  =  $1,405.09.    Ans. 

85.  In    brickwork,    the  unit  of   measurement   is  on^ 
thousand  (M)  bricks.     The  dimensions  of  an  ordinary  bricl^ 
are  8  in.  X  4  in.  X  2  in.     In  some  localities,  they  are  made 
smaller;  in  others,  larger.     To  allow  for  mortar,  i  inch  is 
added  to  the  length  and  to  the  thickness  in  making  calcula- 
tions.    On  this  assumption,  the  ordinary  brick  with  its  mortar 
has  a  volume  of  8i  X  4  X  2t  =  74}  cubic  inches.     Since  a 
cubic  foot  contains  1,728  cubic  inches,  it  takes  1,728  -^  74i 
=  23-w-  bricks  to  make  a  cubic  foot  of  wall. 

86.  Ilule. — To  fi?id  the  7iumber  of  ordinary  bricks  in  a 
wall,  multiply  its  volume  in  cubic  feet  by  23-i\. 

Example. — How  many  bricks  are  required  in  a  wall  80  feet  long, 
16i  feet  high,  and  4  feet  thick? 
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Solution. — 

Volume  of  wall  =  80  X  l&J  X  4  =  5,280  cu.  ft. 

Number  of  bricks  =  5,280  X  23-A-  =  122,880  or  122.88  M.    Ans. 

87.  In  estimating:  the  cost  of  brickwork,  it  is  customary 
in  most  localities  to  use  the  outside,  or  g^ross,  length  of  the 
-wall,  and  to  allow  for  doors  and  windows.  The  practice, 
however,  is  not  uniform,  and  in  some  cases  no  allowance  is 
made  for  comers  or  openings. 

ExABfPLB. — What  will  be  the  cost  of  erecting  the  walls  of  a  building 
64  feet  long  and  40  feet  wide,  the  wall  being  36  feet  high  and  3  bricks 
(=1  ft.)  thick?  Allowance  is  to  be  made  for  40  windows,  each  6  ft. 
X  2  ft.  9  in., and  8  doors,  each  8  ft.  X  3  ft.  6  in.  The  bricks  cost  $5.75 
per  M,  and  the  laying  costs  $1.40  per  M,  based  on  outside  length 
of  walls. 

Solution.— Outside  length  of  wall  =  64X2  +  40X2  =  208  ft. 

Net  length  of  wall  =  208-4X1  =  204  ft. 

Contents  of  wall  =  204  X  36  X  1  =  7,344  cu.  ft. 

Deduction  for  windows  =  6  X  2|  X  1  X  40  =  660  cu.  ft. 

Deduction  for  doors  =  8  X  3i  X  1  X  8  =  224  cu.  ft. 

Net  contents  of  wall  =  7,344  -  (660  +  224)  =  6,460  cu.  ft. 

Number  of  bricks  =  6,460  X  23^-  =  150,342  =  150.342  M. 

Cost  of  bricks  =  150.342  X  $5.75  =  $864.47. 

Cost   of  laying  =  { [208  X  36  XI  -  (660  +  224)]  X  23A  -^  1.000} 
X  1.40  =  $215.17. 

Total  cost  of  erecting  walls  =  $864.47  -h  $215.17  =  $1,079.64.    Ans. 


EXAMPLES   FOR  PRACTICE. 

88*     Solve  the  following  examples: 

1.  Find  the  cost  of  building  a  stone  wall  around  a  rectangular 
yard  160  feet  long  and  108  feet  wide.  The  wall  is  9  feet  high  and 
2  feet  6  inches  thick,  and  the  price  of  laying  is  $2.25  per  perch. 

Ans.  $1,096.36. 

2.  How  many  thousand  bricks  are  required  for  a  house  18  feet 
wide,  38  feet  long,  and  32  feet  high,  walls  3  bricks  thick,  making 
allowance  for  3  doors,  each  3  ft.  4  in.  X  7  ft.  6  in.,  and  16  windows, 
each  3  ft.  by  6  ft.?  Ans.  71.983  M. 

3.  Philadelphia  bricks  are  8i  in.  X  4i  in.  X  2|  in.  Allowing  }  inch 
on  length  and  thickness  for  mortar,  how  many  of  these  bricks  are 
required  to  make  a  cubic  foot?  Ans.  18},  nearly 
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BINS,    CISTERNS,    ETC. 

89.  It  is  frequently  necessary  to  estimate  the  capacity  of 
a  bin,  box,  or  vessel,  in  bushels,  barrels,  or  gallons.  The 
volume  of  the  bin  or  vessel  in  cubic  feet  or  cubic  inches  is 
divided  by  the  number  of  cubic  feet  or  cubic  inches  in  a 
bushel,  barrel,  or  gallon,  as  the  case  may  be. 

EzAMPLB. — How  many  bushels  of  wheat  can  be  put  into  a  bin 
35  feet  long,  6  feet  wide,  and  8  feet  high  ? 

Solution.— Cubical  contents  of  the  bin  =  35  X  6  X  8  =  1,680  en.  ft. 
«  1,680  X  1,728  =  2,903,040  cu.  in.  One  bushel  contains  2,150.42  cu.  in. 
(See  Arithmetic,  Part  4.)  Number  of  bushels  =  2,903,040  ^  2,150.42 
»  1,350  bu.,  nearly.    Ans. 

90.  For  convenience  of  reference  the  following  table  of 
capacities  is  given: 

Tablb  I. — Dry  Mbasurb. 
1  heaped  bushel    =  2,747.71  cu.  in.  =  1.59  cu.  ft.,  nearly. 
1  stricken  bushel  =  2,150.42  cu.  in.  »  1.25  cu.  ft.,  nearly. 

1  peck =      537.6    cu.  in. 

1  quart =       67.2    cu.  in. 

1  pint =       33.6    cu.  in. 

Liquid  Mbasurb. 
1  hogshead  =      8.422  cu.  ft. 
1  barrel  .    .  =      4.211  cu.  ft. 
1  gallon .    .  =  231  cu.  in. 
1  quart  .    .  =    67.76  cu.  in. 
1  pint     .   .  =    28.875  cu.  in. 

91.  Rule. — To  find  the  capacity  of  a  bin  or  other  vessel 
in  dry  measure  or  in  liquid  measure,  divide  the  volume  of  the 
bin  or  vessel  in  cubic  inches  by  the  number  of  cubic  inches  in 
the  unit  of  measure. 

Example  1. — How  many  liquid  quarts  are  contained  in  a  rectan- 
gular pail  8  in.  X  5  in.  X  4  in.? 

Solution.— Volume  of  pail  =  8x5x4  =  160  cu.  in.  In  1  liq.  qt. 
there  are  57.75  cu.  in.  Hence,  the  capacity  of  the  pail  is  160  -^  57.75 
=  2.77  qt.     Ans. 

Example  2. — How  many  gallons  in  a  milk  can  16  inches  in  diam- 
eter aD4  30  inches  high? 
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SoLunoN.^Volame  of  can  »  area  of  base  X  altitude  »  .7864  X  16* 
X  30  s  6,031.8  CQ.  in.  A  gallon  contains  231  en.  in.  Number  of  gal- 
lons »  6,031.8  -h  231  -  26.11  gal.    Ans. 

92.  The  following  table  of  approximate  capacities  is  very 
convenient  in  rough  calculations: 

Tablb  II. 
1  cu.  ft.  s    .63  of  a  heaped  bushel. 
1  cu.  ft.  =>    .8    of  a  stricken  bushel. 
1  cu.  ft.  a  7.5    liquid  gallons. 
1  cu.  ft.  s     U  of  a  barrel. 

The  following  short  rules  are  approximate,  but  the  results 
are  sufficiently  accurate  for  all  practical  purposes. 

93.  Rule. — To  find  the  capacity  of  a  bin  in  heaped 
bushels^    multiply    the    volume    in    cubic    feet    by    .63. 

94.  Rule. — To  find  the  capacity  of  a  bin  in  stricken 
bushels^  multiply   the  volume   in  cubic  feet  by   .8. 

Example. —  (a)  How  many  stricken  bushels  in  a  bin  18  ft.  X  13  ft. 
X  7  ft.  ?    (b)  How  many  heaped  bushels  in  the  same  bin  ? 
Solution.— Volume  =  18  X  13  X  7  =  1,638  cu.  ft. 

(a)  Stricken  bushels  =  1,638  X  .8    =  1,310.4    bu.    Ans. 

(b)  Heaped    bushels  =  1,638  X  .63  =  l,aS1.94  bu.    Ans. 

96.  Rule. — To  find  the  number  of  gallons  in  a  cistern 
Or  other  vessel^  multiply  the  volume  in  cubic  feet  by  7.5. 

96.  Rule. — To  find  the  number  of  barrels  in  a  cistern^ 
^nultipiy  the  volume  in  cubic  feet  by  H. 

ExABfPLB. — ^A  rectangular  cistern  9  feet  6  inches  long,  6  feet  wide, 
iuid  4  feet  deep  contains  (a)  how  many  gallons?  {b)  how  many 
t>arrels? 

Solution.— Volume  of  cistern  =  91  X  6  x  4  =  228  cu.  ft. 
(a)     228  X  7i  =  1.710  gal.    Ans. 
(Jb)    228  X  «  =  64.15  bbl.    Ans. 

97.  Rule. — To  find  the  number  of  gallons  in  a  cylindrical 
vesselj  multiply  the  square  of  the  diameter  in  inches  by  the 
height  in  inches ^  and  that  product  by  .0034. 

ExAMPLB. — An  oil  tank  7  feet  6  inches  long  and  24  inches  in  diam- 
eter contains  how  many  gallons? 

Solution.—  7  ft.  6  in.  =  90  in.  Capacity  =  24*  X  90  X  .0034 
m  I76i  gal.    Ans.  ^ 
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EXAMPLES    FOR    PRACTICE. 

98*     Solve  the  following  examples  by  the  exact  methods: 

1.  A  wagon  body  is  14  feet  long,  4  feet  wide,  and  24  inches  deep; 
how  many  bushels  of  shelled  com  will  it  hold  ?  Ans.  90  bu. 

2.  A  rectangular  can  is  30  in.  X  16  in.  X  Hi  in.;  how  many  more 
liquid  quarts  than  dry  quarts  will  it  hold?  Ans.  13.44  liq.  qt. 

3.  How  many  barrels  are  contained  in  a  cylindrical  cistern  9  feet 
deep  and  8  feet  6  inches  in  diameter?  Ans.  121.28  bbl. 

4.  A  tin  cup  is  4  inches  in  diameter  and  &i  inches  deep;  (a)  how 
many  liquid  pints  will  it  hold  ?     {d)  how  many  dry  pints  ? 

f(a)     2.394  pt. 
^°^IW     2.057  pt. 

5.  How  many  dry  pecks  can  be  put  into  a  hogshead  ? 

Ans.  27.07  pk. 

Solve  the  following  examples  by  the  approximate  rules: 

6.  A  box  that  holds  exactly  14  stricken  bushels  will  hold  how  many 
liquid  gallons?  Ans.  131.25  gal. 

7.  How  many  bushels  of  wheat  in  a  bin  21  ft.  X  6J  ft.  X  4i  ft.  ? 

Ans.  491.4  bu. 

8.  How  many  barrels  are  contained  in  a  cistern  11  feet  4   inches 
deep  and  7  feet  6  inches  in  diameter?  Ans.  118.91  bbl. 

9.  How  many  heaped  bushels  of  potatoes  are  contained  in  a  bin 
30  ft.  X  18  ft.  X  7i  ft.?  Ans.  2.551.5  bu. 

10.  How  many  gallons  of  water  can  be  pumped  into  a  cylindrical 
stand  pipe  12  feet  in  diameter  and  80  feet  high  ?  Ans.  67,859  gal. 


COAL,    AND    HAY 

99.  A  ion  (2,000  lb.)  of  Lehigh  coal,  egg  size,  measures 
34i  cubic  feet  in  the  bin. 

A  ton  of  Schuylkill  coal,  egg  size,  measures  35  cubic  feet. 

A  ton  of  pink  gray  and  red  ash  coal,  egg  size,  measures 
36  cubic  feet. 

A  ton  of  Wyoming  coal,  egg  size,  measures  31  cubic  feet. 

The  bulk  of  a  ton  of  hay  is  dependent  upon  the  pressure  to 
which  it  is  subjected.     Roughly  speaking,  a  ton  of  hay  lying 
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impressed  measures  500  cubic  feet;  when  in  a  small  stac 
400  cubic  feet;  and  in  mows  compressed  with  grain,  or 
well  settled  stacks,  300  cubic  feet. 


BXAMPL.E8    FOR    PRACTICE. 

100m     1.     How  many  tons  of  hay  are  contained  in  a  well  co; 
pressed  mow  30  ft.  X  18  ft.  X  16  ft.?  Ans.  27 

2.  How  many  tons  of  Lehigh  coal  will  fill  a  bin  17  feet  long,  13  f< 
iiride,  and  8  feet  high?  Ans.  51.2 

3.  How  many  tons  of  Wyoming  coal  will  fill  a  car  32  feet  lot 
Sk  feet  wide,  and  4  feet  deep?  Ans.  26.84 


ARITHMETIC. 

(PART  7.) 


PERCENTAGE. 


DEFINITIONS  AND  PRINCIPIiES. 

1.  In  certain  operations  pertaining:  to  business,  it  is  very 
convenient  to  regard  the  quantity  on  which  we  are  to  operate 
as  being  divided  into  100  equal  parts;  thus,  instead  of  using 
the  ordinary  fractions  i,  f ,  ^y  we  use  the  equivalent  fractions 

^'  T§^'  T^'  °^  ^^^^^  equivalent  decimals,  .25,  .60,  .28*. 

lUU     lUU     lUU 

This  practice  is  a  very  convenient  one  in  all  computations 
involving  United  States  money,  because,  since  $1  equals  100 
cents,  it  is  easier  to  comprehend  what  part  of  the  whole  i^ 
is  than  some  other  equivalent  fraction,  as  i^;  it  is  also  much 
easier  to  compute  with  fractions  whose  denominators  are  100 
than  it  is  to  compute  with  fractions  whose  denominators  are 
composed  of  other  figures. 

2.  Percentagre  is  a  term  applied  to  those  arithmetical 
operations  in  which  the  number  or  quantity  to  be  operated 
upon  is  supposed  to  be  divided  into  100  equal  parts. 

3.  The  term  per  cent,  means  dy  the  hwidred.  Thus, 
8  per  cent,  of  a  number  means  8  hundredths,  i.  e.,  tStt,  or  .08, 
of  that  number;  8  per  cent,  of  250  is  250  X  tS^,  or  250  X  .08 
=  20;  47  per  cent,  of  75  bushels  is  75  X  t^  =  75  X  .47 
=  35.25  bushels.  The  statement  that  the  population  of  a 
city  has  increased  22  per  cent,  in  a  given  time,  say  from  1880 
to  1890,  is  equivalent  to  saying  that  the  increase  is  22  in 
every  hundred,  that  is,  for  every  100  in  1880,  there  are  22 
more,  or  122,  in  1890. 

For  notice  of  copyright,  see  page  Immediately  following  the  title  pace. 
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4.  The  sign  of  per  cent,  is  %,  and  is  read  per  cenL 
Thus,  6%  is  read  six  per  cent.;  12i%  is  read  twelve  and  one- 
half  per  cent.,  etc. 

5.  When  expressing:  the  per  cent,  of  a  number  to  use  in 
calculations,  it  is  customary  to  express  it  decimally  instead 
of  fractionally.  Thus,  instead  of  expressing  6%,  25%,  and 
43%  as  tStt,  -Aftr,  and  tWt,  it  is  usual  to  express  them  as  .06, 
.25,  and  .43. 

6.  The  following  table  will  show  how  many  per  cent,  can 
be  expressed  either  as  a  decimal  or  as  a  fraction: 


Per  Cent 

Decimal.; 

Praction. 

Per  Cent 

Decimal. 

PractlQii. 

1%  .    . 

.01 

liiF 

4%    . 

.0025 

Tt.orT4v 

2%  . 

.02 

xfror  A 

4%    . 

.005 

Aoriiv 

5^. 

.05 

Tf?y  or  A 

i4%    . 

.015 

Sfcor^fc 

IO%   . 

.10 

tWfofA 

64%    . 

.o64 

iftorA 

2S%. 

.25 

iWror   i 

84%    . 

.o84 

aorA 

50%  . 

.50 

iW^or    i 

124%    . 

.125 

«|ori 

75%. 

.75 

ihOT    i 

i6f%    . 

.164 

iSori 

IOO%   . 

1. 00 

«»ori 

334%    . 

.334 

«iori 

125%  . 

1.25 

H*orii 

37*%     . 

.374 

«iorf 

150%  . 

1.50 

morii 

624%    . 

.625 

fit  or  4 

500%  . 

5.00 

Wors 

874%     . 

.875 

moTi 

7.  The  names  of  the  difiEerent  terms  used  in  percentage 
are:  the  base^  the  rate  or  rate  per  cent,,  the  percentage^  the 
amount  J  and  the  difference. 

8.  The  base  is  the  number  or  quantity  which  is  sup- 
posed to  be  divided  into  100  equal  parts. 

9.  The  rate  per  cent,  is  that  number  of  the  100  equal 
parts  into  which  the  base  is  supposed  to  be  divided,  that  is 
taken  or  considered.  The  rate  is  the  number  of  hundredths 
of  the  base,  that  is  taken  or  considered.  The  distinction 
between  the  rate  per  cent,  and  the  rate  is  this:  the  rate  per 
cent,  is  always  100  times  the  rate.     Thus,  7%  of  125  and  .07 
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of  125  amount  in  the  end  to  the  same  thing;  the  former,  7, 
is  the  rate  per  cent. — the  number  of  hundredths  of  125 
intended;  the  latter,  .07,  is  the  rate,  the  part  of  125  that  is 
to  be  found;  7%  is  used  in  speech,  ,07  is  the  form  used  in 
computation.    So,  also,  12i%  =  .125,  i%  =  .005,  lf%  =  .0175. 

10.  The  porcentagre  is  the  result  obtained  by  multiply- 
ing the  base  by  the  rate.  Thus,  7%  of  125  =  125  X  .07 
=  8.75,  the  percentage. 

11.  The  amount  is  the  sum  of  the  base  and  the  per 
centage. 

12.  The  difference  is  the  remainder  obtained  when  the 
percentage  is  subtracted  from  the  base. 

13.  The  terms  amount  and  difference  are  ordinarily  used 
when  there  is  an  increase  or  a  decrease  in  the  base.  For 
example,  suppose  the  population  of  a  village  is  1,500  and  it 
increases  25  per  cent.  This  means  that  for  every  100  of  the 
original  1,500  there  is  an  increase  of  25,  or  a  total  increase  of 
15  X  25  =  375.  This  increase  added  to  the  original  popula- 
tion gives  the  amount,  or  the  population  after  the  increase. 
If  the  population  had  decreased  375,  the  final  population 
would  have  been  1,500  —  375  =  1,125,  and  this  would  be  the 
difference.  The  original  population,  1,500,  is  the  base  on 
which  the  percentage  is  computed;  the  25  is  the  rate  per 
cent.,  and  the  increase  or  decrease,  375,  is  the  percentage. 
If  the  base  increases,  the  final  value  is  the  amount,  and  if  it 
decreases,  its  final  value  is  the  difference. 


BASE,  BATE,  AND  PERCENTAGE. 

14.  Bnle. — To  find  the  percentage,  multiply  the  base  by 
the  rate. 

EzAMPLB. — ^A  farmer  raised  650  bushels  of  wheat  and  sold  64%  of  it. 
How  many  bushels  did  he  sell? 

Solution.— The  base  is  650  bu.  Out  of  every  100  bu.  raised  64  were 
sold;  that  is,  the  number  of  bushels  sold  was  t<^  or  .64  of  the  number 
raised. 

650  X  .64  =:  416  bu.,  the  percentage.    Ans. 
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16.     Rule. — To  find  the  rate,  divide  the  percentage  by  the 
base, 

EzAMPLB  1.— Bought  300  bushels  of  apples  and  sold  228  bushels; 
what  per  cent,  of  the  number  of  bushels  bought  was  sold? 

Solution. — Here  300  is  the  base  and  228  is  the  percentage;  hence, 
applying  rule, 

rate  =  228  -s-  300  =  .76  =»  76%.    Ans. 

Example  2.— What  per  cent,  of  875  is  25? 

Solution.— Here  875  is  the  base,  and  25  is  the  percentage;  hence, 
applying  rule, 

25  -^  875  =  .02*  =  2f  %.    Ans. 

Proof.—    875  X  .02»  =  25. 

16.     Rule. — To  find  the  base  when  the  percentage  and  rate 
are  given  J  divide  the  percentage  by  the  rate. 

Example. — Bought  a  certain  number  of  bushels  of  apples  and  sol^ 
76%  of  them;  if  I  sold  228  bushels,  how  many  bushels  did  I  buy? 

Solution. — Here  228  is  the  percentage,  and  .76  is  the  rate;  hen( 
applying  the  rule, 

228  ^  .76  =  300  bu.    Ans. 


EXAMPLES    FOR 

PRACTICE 

17. 

What  is 

(a) 

36%  of  1,762? 

\{a) 

634.32. 

W 

19%  of  $89? 

Ans.  ' 

(b) 

$16.91. 

ic) 

47%  of  2,400  bushels? 

(c) 

1,128  bu. 

(d) 
Wha 

113%  of  $1,640? 
t  per  cent,  of 

[{d) 

$1,853.20. 

(e) 

360  is  90? 

rw 

25%. 

(n 

$900  is  $360? 

(n 

40%. 

U) 

125  is  25? 

U) 

20%. 

it) 

150  is  750? 

280  horses  is  112  horses? 

Ans. 

(h) 
(i) 

500%. 
40%. 

(J) 

400  is  200? 

(J) 

50%. 

(k) 

47  is  94? 

W 

200%. 

(I) 

500  days  is  250  days? 

[{I) 

50%. 

(m) 

42  is  6%  of  what  number? 

\{fn) 

700. 

(«) 

126  is  31 J  %  of  what  number? 

Ans. 

(«) 

400. 

(0) 

198  is  36%  of  what  number? 

Ao) 

550. 
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AMOUNT  AND  DIFFERENCE. 

18.  To  find  the  relations  existing  between  the  amount  or 
diiSerence,  and  the  base  and  rate,  let  us  consider  an  example. 

ExAMPLB. — In  a  factory  where  2,100  men  are  employed,  the  force  is 
increased  8%;  how  many  new  men  are  employed,  and  how  many  men 
are  at  work  after  the  increase? 

Solution.—  8%  of  2,100  =  2,100  X  .08  =  168  men  =  number  of 
new  men  employed.  Ans.  The  total  number  of  men  after  the  force 
is  increased  is  2,100  +  168  =  2,268  men.    Ans. 

19.  Rule. — To  find  the  amount^  the  hose  and  rate  being 
given ^  multiply  the  base  by  1  plus  the  rate. 

Example.— The  population  of  a  city  in  1880  was  43,000,  and  it 
increased  66%  in  the  next  ten  years;  what  was  its  population  in  1890? 

Solution. — In  this  case,  43,000  is  the  base,  .65  is  the  rate,  and  the 
required  population  in  1890  is  the  amount.    Applying  the  rule, 
amount  =  43,000  X  (1  +  .65)  =  43,000  X  1.65  =  70,950.    Ans. 

20.  Rule. — To  find  the  difference,  the  base  and  rate  being 
given,  multiply  the  base  by  1  minus  the  rate, 

ExAMPLB. — ^A  speculator  invested  $26,500  in  a  business  enterprise, 
and  lost  16%  of  his  investment;  how  much  had  he  left? 

Solution. — The  original  capital,  $26,500,  is  the  base,  and  .16  is  the 
rate.  Since  the  capital  is  diminished,  the  portion  of  it  remaining  is 
the  difference.    Applying  the  rule, 

difference  =  $26,500  X  (1  -  .16)  =  $26,500  X  .84  =  $22,260.    Ans. 

21.  Rule. — To  find  the  base,  the  amount  and  rate  being 
given,  divide  the  amount  by  1  plus  tJu  rate. 

Example. — In  1895,  the  population  of  a  village  was  4,130,  which  was 
18%  more  than  the  population  in  1890;  what  was  the  population  in  1890? 

Solution. — The  unknown  population,  in  1890,  is  the  base,  upon 
which  the  18^  is  computed.  The  final  population  in  1895  is  the 
amount,  since  it  is  an  increase.    Applying  the  rule, 

base  =  4,130  ^  (1  +  .18)  =  4,130  -5-  1.18  =  3,500.    Ans. 

22.  Rule. — To  find  the  base,  the  difference  and  rate  being 
given,  divide  the  difference  by  1  minus  the»rate. 
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Example. — A  speculator  lost  34%  of  an  investment  in  stocks  and 
had  $10,560  remaining;  what  was  the  original  investment? 

Solution. — The  original  investment,  on  which  the  34%  is  computed, 
is  the  base.  Since  there  has  been  a  loss,  or  decrease,  the  remaining 
$10,560  is  the  difference.    Applying  the  rule, 

base  =  $10,560  -s-  (1  -  .34)  =  $10,560  ^  .66  =  $16,000.    Ans. 

23.  The  difficulty  that  the  student  is  most  likely  to 
experience  in  percentagfe  is  the  identification  of  the  terms  or 
elements.  When  an  example  is  given,  he  must  first  determine 
from  it  which  is  the  base,  the  percentage,  the  amount,  etc. 
The  rate  is  always  recognized  by  the  words  per  cent,  or  by 
the  sign  %.  The  base  is  the  most  important  element,  and  it 
can  be  identified  by  referring  to  the  rate.  The  student  asks 
himself:  **Of  what  number  do  I  wish  to  find  the  percentage?" 
The  answer  to  this  question  is  the  base.  The  percentage  is 
always  a  number  of  the  same  kind  as  the  base.  If,  from  the 
statement  of  the  problem,  it  is  seen  that  the  base  increases 
or  decreases,  the  percentage  is  the  increase  or  decrease,  and 
the  final  value  obtained,  when  the  base  has  been  increased 
or  decreased  by  the  percentage,  is  the  amount  or  the  differ- 
ence. To  be  able  to  recognize  the  elements  immediately 
requires  much  practice.  As  an  exercise,  several  examples 
are  given. 

24.  Example  1. — Fifteen  tons  of  iron  are  obtained  from  282  tons 
of  ore;  what  per  cent,  of  the  ore  is  iron? 

Solution. — Here  the  statement  of  the  example  shows  that  the  rate 
is  what  is  required.  From  the  phrase,  "what  per  cent,  of  the  ore,*' 
we  see  that  the  ore  is  the  thing  of  which  a  per  cent,  is  taken.  There- 
fore, the  282  T.  must  be  the  base.  15  T.  is  a  number  of  the  same  kind 
as  the  base,  and  is  the  part  of  the  base  corresponding  to  the  rate.  It 
is,  therefore,  the  percentage. 

Rate  =  percentage  -^  base  =  15  ^  282  =  .05319  =  5.319%.    Ans. 

Example  2.— Out  of  a  cargo  of  oranges,  8%  spoiled  and  4,600  boxes 
remained.  How  many  boxes  were  in  the  cargo?  How  many  boxes 
spoiled  ? 

Solution.— The  rate  is  .08;  .08  of  what?  The  number  of  boxes  in 
the  cargo.  Therefore,  the  base  is  the  original  number  of  boxes  and 
the  less  number  of  boxes  must  be  the  difference.  The  number  of 
boxes  spoiled  is  the  percentage. 
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Base  =  difference  +  (1  —  rate) 

=  4,600  +  (1  -  .08)  "  4,600  -^  .92  =  5,000  boxes.    Ans. 

Percentage  or  number  of  boxes  spoiled  =  5,000  X  .06  =  400  boxes.    Ans. 

ExAMPLB  3.— A  farmer  lost  63  sheep,  which  was  18%  of  his  flock; 
how  many  had  he  left? 

Solution.— The  rate  is  .18.  The  number  of  sheep  in  the  flock 
must  be  the  base,  since  it  is  the  number  on  which  the  18%  is  com- 
puted. The  decrease,  or  number  of  sheep  lost,  is  the  percentage,  and 
the  number  remaining  is  the  difference. 

Base  s=  percentage  4-  rate 
=  63  -s-  .18  =  350  sheep  =  number  originally  in  the  flock. 
Difference  »  base  -  percentage  «  350  -  63  =  287  sheep  left.    Ans. 


EXAMPI^S    FOB    PRACTICE. 
25 •     Solve  the  following: 

(a)  What  is  12i%  of  $000? 

id)  What  is  1%  of  627? 

{c)  Whatis33i%  of  54? 

(d)  101  is  68}%  of  what  number?  ^. 


•  (a)  $112.50. 

{d)  5.016. 

{c)  18. 

(d)  146H. 

(e)  940.8. 
(/)  161%. 
(g)  124%. 
W  40%. 


(e)  784  is  83i%  of  what  number? 

(/)  What  per  cent,  of  960  is  160? 

(^)  What  per  cent,  of  $3,606  is  $450f  ? 

(A)  What  per  cent,  of  280  is  112? 

1.  A  man's  salary  is  $1,800  per  year  and  he  saves  $225:  (a)  What 
per  cent,  of  his  salary  does  he  save?  (d)  What  per  cent,  of  it  does  he 
spend?  f  (a)     12*%. 

I  W    874%. 

2.  A  man  has  32%  of  his  money  invested  in  stocks,  18%  in  grain, 
and  the  remainder,  which  is  $7,620,  in  real  estate;  what  is  the  total 
value  of  his  property?  Ans.  $15,240. 

3.  If  wool  loses  32%  of  its  weight  in  washing,  how  many  pounds  of 
unwashed  wool  are  required  to  produce  35,360poundsof  washed  wool? 

Ans.  52,000  lb. 

4.  In  1890,  the  population  of  a  city  was  85,000,  which  was  36% 
more  than  the  population  in  1880;  what  was  the  population  in  1880? 

Ans.  62,500 

5.  If  gunpowder  contains  75%  of  saltpeter,  10%  of  sulphur,  15%  of 
charcoal,  how  much  of  each  is  there  in  a  ton  of  powder? 

{Saltpeter,  1,500  1b. 
Sulphur.  200  lb. 
Charcoal,      300  lb. 
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6.  A  man  bequeathed  to  a  charity  32^  of  his  estate;  to  another 
charity  he  gave  $23,100,  which  was  23%  less  than  the  amount  given  to 
the  first  charity:  {a)  What  was  the  value  of  the  estate?  (d)  What 
per  cent,  of  the  estate  was  g^ven  to  the  second  charity? 

7.  A  man  owning  a  ship  worth  $225,000,  sells  one-fourth  of  it  to  A, 
20%  ot  the  remainder  to  B,  and  35%  of  what  then  remains,  to  C;  how 
much  each  do  A,  B,  and  C  pay  for  their  shares?  (  A,  $56,250. 

Ans.  I   B,  $33,750. 
I  C,  $47,250. 


PROFIT  AND  liOSS. 

26.  Profit  and  loss  treats  of  the  gains  or  losses  arising 
in  business  transactions. 

If  the  price  for  which  merchandise  is  sold  is  greater  than 
the  cost  of  the  merchandise,  the  difference  is  profit  or  gain. 
If  the  selling  price  is  less  than  the  cost,  the  difference  is  loss. 

27.  The  gri*oss  cost  of  merchandise  is  its  first  cost  plus 
the  expenses  of  purchase,  transportation,  and  storage.  Such 
expenses  are  commission,  freight,  insurance,  drayage,  etc. 

28.  The  net  sellings  price  is  the  gross  selling  price, 
less  all  discounts  and  expenses  of  sale. 

29.  Computations  in  profit  and  loss  are  made  according 
to  the  rules  of  percentage.  The  gross  cost  of  the  merchan- 
dise is  the  base,  upon  which  the  rate  of  profit  or  loss  is 
computed.  The  profit  or  loss  is  the  percentage.  If  the  mer- 
chandise is  sold  at  a  profit,  the  net  selling  price  is  the 
amount;  if  at  a  loss,  the  net  selling  price  is  the  difference. 

30.  Rule. — To  find  the  profit  or  loss,  multiply  the  gross 
cost  by  the  rate  of  gain  or  loss,      (Art.  14.) 

Formula. —         Profit  or  loss  =  cost  X  rate. 

Example. — A  house  costing  $3,000  is  sold  for  22^  above  cost;  what 
is  the  profit? 

Solution.— Profit  =  cost  X  rate  =  $3,000  X  .22  =  $660.    Ans. 
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31.  Rule. — To  find  the  rate  of  profit  or  loss^  divide  the 
difference  between  the  selling  price  and  gross  cost  by  the  gross 
cost;  or  divide  the  profit  or  loss  by  the  gross  cost.     (Art.  15.) 

Formula. —    Rate  =  profit  or  loss  -5-  gross  cost. 

Example. — ^A  merchant  sold  for  $768  a  lot  of  dry  goods  for  which 
be  paid  $900;  what  was  the  per  cent,  loss? 

Solution.—  Loss  =  $900  -  $768  =  $132. 

Rate  of  loss  »  loss  -3-  cost  »  $132  ^  $900  =  .14f  or  14f  %.    Ans. 

32.  Rule. — To  find  the  selling  price,  the  cost  and  rate  of 
gain  or  loss  being  given ,  multiply  the  cost  by  1  pltis  the  rate 
of  gain  ^  or  by  1  minus  the  rate  of  loss. 

Formulas. — 

cv//-      v^  •     -  /  ^^^^  X  (i  +  rate  of  gain).     (Art.  19.) 
^Utng price  -  |  ^^^^  ^  ^^  _  ^^^^  ^^  ^^^^j         ^^^^   2^j  j 

Example. — If  hay  is  bought  for  $8  per  ton,  and  if  baling  and  ship- 
ping costs  $5.50  per  ton  additional,  at  what  price  must  it  be  sold  to 
yield  a  profit  of  16%? 

Solution.—         Gross  cost  =  $8  4-  $5.50  =  $13.50. 

Selling  price  =  cost  X  (1  4-  rate)  =  $13.50  X  1.16  =  $15.66.    Ans. 

33.  Rule. — To  find  the  cost,  the  selling  price  and  rate 
of  gain  or  loss  being  given,  divide  the  selling  price  by  1  plus  the 
rate  of  gain,  or  by  1  'minus  the  rate  of  loss. 

Formulas. — 


Cost 


={ 


Selling  price  -r-  (i  +  rate  of  gain).     (Art.  21.) 
Selling  price  -r  (i  —  rate  of  loss).       (Art.  22.) 


Example. — Sold  drugs  for  $112  and  gained  75%;  what  was  the  cost 
of  the  drugs,  and  what  was  the  profit? 

Solution.— 
Cost  B  Selling  price  -^(14-  rate)  =  $112  -i-  1.75  »  $64.    Ans. 
Profit  =  $112  -  $(W  =  $48.    Ans. 


EXAMPLES    FOR    PRACTICE. 

34.     What  is  the  profit  or  loss 

(a)  If  the  gross  cost  is  $85  and  the  rate  of  gain  is  32%? 

(b)  If  the  gross  cost  is  $837.50  and  the  rate  of  loss  is  12%  ? 
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(c)     If  the  gross  cost  is  $240  and  the  rate  of  gain  is  ld|%  t 

$27.20. 
Ans.  {   (b)    $100.60. 
$40.00. 


f  (*) 


What  is  the  rate  of  g^ain  or  loss 

{d)    If  the  gross  cost  is  $6.50  and  selling  price  is  $9.10? 
(e)     If  the  gross  cost  is  $14.00  and  selling  price  is  $12.50? 
(/)    If  the  gross  cost  is  $3,500  and  profit  is  $500? 


f  id)    40*. 
Ans.  {   {e)     m%. 
I  (/)     141*. 

What  is  the  selling  price 

(^)  If  the  cost  is  $945  and  the  rate  of  gain  is  33|%  ? 
(A)  If  the  cost  is  $3.50  and  the  rate  of  gain  is  12i%  ? 
(f )     If  the  cost  is  $125  and  the  rate  of  loss  is  18%  ? 

f  (r)    $1,280. 
Ans.  ]    (A)    $3.94. 
[  (f)     $102.50. 
What  is  the  cost 

(/)    If  the  selling  price  n  $575  and  the  rate  of  gain  is  15%  ? 
{k)    If  the  selling  price  is  $28  and  the  rate  of  loss  is  12i%  ? 
(/)     If  the  selling  price  is  $3.50  and  the  rate  of  gain  is  26%  ? 

f  {/)    $500. 
Ans.  {   (k)    $32. 
I  (/)     $2.77}. 

1.  A  house  and  lot  that  cost  $3,250,  is  sold  at  a  profit  of  12%; 
what  is:     (a)  the  profit?     (d)  the  selling  price?      .         f  (a)    $390. 

^°'-  I   id)     $3,640. 

2.  What  must  be  the  selling  price  of  a  suit  of  clothes  that  costs  $18 
in  order  that  the  profit  may  be  33t%  ?  Ans.  $24. 

3.  A  harvesting  machine  costs  the  hardware  merchant  $90  net,  and 
$6  for  freight  and  cartage;  if  sold  for  $108,  what  is  the  gain  per  cent.? 

Ans.  12i%. 

4.  A  carload  of  cattle  is  sold  for  $875,  which  is  at  a  loss  of  16%; 
what  was  the  cost  of  the  cattle?  Ans.  $1,041.67. 

5.  A  sells  a  steam  tug  to  B,  gaining  14%,  and  B  sells  it  to  C  for 
$4,104  and  gains  ^O^r;  how  much  did  the  tug  cost  A?  Ans.  $3,000. 

6.  How  much  must  hay  sell  for  per  ton,  to  gain  25%,  if  when  sold 
for  $8.40  per  ton,  there  is  a  gain  of  1()^%  ?  Ans.  $9. 

7.  Six  horses  were  sold  at  $125  each;   three  of  them  at  a  profit  of 
25%  and  the  others  at  a  loss  of  25%.     What  was  the  net  gain  or  loss? 

Ans.  $50  loss. 
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TRADE  DISCOUNTS. 

35.  Tirade  discounts  are  reductions  made  by  manufac- 
turers, jobbers,  or  merchants  from  their  list,  or  catalog,  prices. 

In  many  branches  of  business,  manufacturers  and  dealers 
list  their  snoods  at  a  fixed  price  for  each  article,  and  allow  a 
rate  of  discount  on  orders  of  a  certain  amount,  a  second  dis- 
count on  orders  of  larger  amount,  and  perhaps  a  third 
discount  on  still  larger  orders.  If  it  becomes  necessary  to 
raise  or  lower  the  price  of  the  goods,  the  rate  of  discount  is 
decreased  or  increased,  the  list  price  remaining  the  same. 
The  system  of  discounts  thus  saves  the  expense  of  publish- 
ing a  new  price  list  every  time  prices  change. 

36.  Merchandise  is  frequently  sold  at  time  prices;  that 
is,  payment  is  to  be  made  in  30,  60,  or  90  days  after  date  of 
sale,  and  a  certain  rate  of  discount  is  allowed  if  payment 
is  made  at  an  earlier  date.  Business  houses  usually  make 
announcements  such  as  the  following  upon  their  bill  heads: 
"Terms:  4  mo.,  or  5%  60  days;*'  **Terms:  60  days  net; 
30  days,  3%  off;  10  days,  5%  off."  Even  when  no  discount 
is  stated  in  the  terms,  sellers  will  usually  deduct  the  legal 
interest  for  the  time  remaining,  if  the  payment  is  made 
before  it  becomes  due.  Thus,  if  a  payment  due  in  3  months 
is  made  1  month  after  the  sale,  the  seller  should  deduct  the 
interest  for  the  remaining  2  months. 

37.  Trade  discounts  are  computed  by  the  rules  of  per- 
centage, the  list  price  of  the  goods  being  the  base.  When 
several  discounts  are  allowed,  the  first  discount  is  computed 
on  the  list  price,  the  second  is  computed  on  the  remainder 
after  deducting  the  first  discount,  and  so  on,  each  remainder 
being  regarded  as  a  base  for  the  computation  of  the  next 
discount.  The  several  discounts,  if  there  are  more  than  one, 
form  a  discoant  series. 

38.  Rule. — To  find  the  selling  price y  multiply  the  list  price 
by  the  rate^  and  subtract  the  discount  thus  obtained  from  the  list 
price.     li  there  is  a  discount  series^  compute  the  second  discount^ 
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using  the  first  remainder  as  a  base,  and  subtract  the  discount 
from  the  remainder.  Repeat  the  process,  using  each  successive 
remainder  as  a  base  for  computing  the  next  discount.  The  last 
remainder  is  the  selling  price, 

ExAMPLB  1.— The  list  price  of  an  article  is  $62.50  and  a  discount  of 
40^  is  allowed;  what  is  the  selling  price? 

Solution.— FiVj/  Method.— 

Discount  =  $62.60  X  .40  =  $25.00. 
Selling  price  =  $62.50  -  $25.00  ^  $37.50.    Ans. 

Second  Method.— Since  the  list  price  is  the  base,  and  the  selling 
price  is  the  base  less  the  percentage,  i.  e.,  the  difference,  the  selling 
price  may  be  found  by  applying  the  rule  of  Art.  20.     Thus, 
Selling  price  =  $62.50  X  (1  -  .40)  =  $37.50.    Ans. 

Example  2. — On  a  bill  o^  goods  amounting  to  $720,  discounts  of 
30%,  10%,  and  5%  are  allowed;  what  is  the  selling  price? 

Solution.— FiVj/  Method.— 

First  discount  =  $720  X  .30  =  $216. 
Remainder  =  $720  -  $216  =  $504. 
Second  discount  =  $504  X  .10  =  $50.40. 

Remainder  ==  $504  -  $50.40  =  $453.60. 
Third  discount  =  $453.60  X  .05  =  $22.68. 

Selling  price  =  $453.60  -  $22.68  =  $430.92.     Ans. 

Second  Method. ^RegSLTding  $720  as  divided  into  100  parts,  the  first 
discount  of  30%  leaves  100—  30  =  70  parts.  The  second  discount  of 
10%  is  computed  on  the  remainder  after  the  first  discount  has  been 
deducted;  that  is,  the  second  discount  is  10%  of  70  parts.  Hence,  the 
remainder  after  the  second  discount  has  been  deducted  is  70  X  (1  — .10) 
=  63  parts.  Similarly,  the  remainder  after  the  third  discount  has  been 
deducted  is 63  X  (1  -  .05)  =  59.^5  parts,  or  59.85%  of  $720.  Therefore, 
Selling  price  =  $720  X  .5985  =  $430.92.     Ans. 

Ordinarily,  when  applying  this  method,  the  work  would  be  as  follows: 

$720  X  (1  -  .30)  X  (1  -  .10)  X  (1  -  .0^) 

=  $720  X  .70  X  .90  X  .95  =  $430.92.     Ans. 

39.  The  discounts  usually  allowed  are  aliquot  parts  of 
100%,  and  the  labor  of  computation  may  be  shortened  by 
using  the  fractions  corresponding:  to  the  rates  of  discount. 

Example. — The  gross  amount  of  a  bill  of  hardware  is  $640,  and 
discounts  of  25%,  10%,  and  d^c  are  allowed;  what  is  the  net  amount 
Of  the  bill? 
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Solution.— 

25%  =  i.  10%  =  A.  5%  =  A.  ^  liil? 

The    solution    is  arranged    as  •       l^A^        1st  discount, 

shown.    To  multiply  1640  by  26%  1  0  1$  4_80        1st  remainder, 

or   i,  we  divide  by  4;    then  the  ^_A^        2d  discount, 

discount  $160  is  subtracted   and  2  0  )  $432        2d  remainder, 

the   remainder,   $480,   is   divided  $     2  1.6  0  3d  discount, 

by  10.     The  second  discount,  $48,  $  4  1  0.4  6  net  amount.    Ans. 
is  subtracted,  and  the  remainder 

is  divided  by  20.    The  final  remainder,  $410.40,  is  the  net  amount  or 
selling  price. 

40.  When  a  discount  series  is  allowed,  business  men 
usually  reduce  the  series  to  an  equivalent  sing^le  discount; 
if  there  is  a  large  number  of  sales,  much  labor  of  compu- 
tation is  saved  by  using  the  equivalent  discount  rather  than 
the  series. 

41,  Rule. — To  reduce  a  discount  series  to  an  equivalent 
single  discount,  subtract  each  rate  of  discount  from  ly  and  mul' 
iiply  the  remainders  together.  Subtract  the  product  from  i,  and 
the  remainder  will  be  the  single  discount,  (See  example  2, 
second  method,  Art.  38.) 

ExAMPLB  1. — What  single  discount  on  the  gross  price  is  equivalent 
to  a  discount  series  of  25%,  20%,  and  10%? 

Solution.—    1  -  .25  -  .75;  1  -  .20  =  .80;  1  -  .10  =  .90. 
.75  X  .80  X  .90  =  .54. 
1  -  .54  =  .46,  or  46%.    Ans. 

ExAMPLB  2. — The  cost  of  a  line  of  goods  is  $350;  what  must  they 
be  marked  to  give  a  profit  of  20%  and  allow  a  discount  of  30%  on  the 
marked  price? 

Solution.— Ftrj/  Method.— The  profit  is  $350  X  .20  =  $70;  there- 
fore, the  actual  selling  price  is  $350  +  $70  =  $420.  This  is  what 
remains  after  deducting  30%  from  the  marked  price.  Since  the  30% 
discount  is  computed  on  the  marked  price,  that  price  must  be  the 
base,  and  the  less  price,  $420,  obtained  by  subtracting  the  discount, 
is  the  difference.  According  to  the  rule,  Art.  22,  base  =  difference 
T-  (1  —  rate);  hence, 

marked  price  =  $420  4-  (1  -  .30)  =  $420  ^  .70  =  $600.    Ans. 

Second  Method. — Regarding  the  $1^50  as  divided  into  100  parts,  20 
parts  must  be  added  to  this  in  order  to  gain  20%;  that  is,  the  selling 
price  mnst  be  120  parts,  or  120%  of  $350.    Now,  if  a  discount  of  30%  is 
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to  be  allowed  from  the  list  price  and  leave  a  remainder  of  120  parts,  it 
is  evident  that  120  parts  is  the  difference,  and  the  list  price  is  the  base. 
According  to  rule,  Art.  22,         . 

list  price  (base)  =  selling  price  (difference)  -«-  (1  —  rate),  or 
list  price  =  120  -5-  (1  -  .30)  =  171f  parts,  or  171f  %. 
Hence,  list  price  =  $350  X  1.71f  =  $600.    Ans. 

42.  Rule. — To  find  the  price  at  which  goods  must  he 
marked  to  insure  a  given  profit  after  allowing  a  discount y  or  a 
discount  series,  add  to  the  cost  the  profit  required,  and  divide  the 
sum  by  1  minus  the  discount  or  equivalent  single  discount. 

Example. — The  cost  of  manufacturing  hats  is  $36  per  dosen;  at 
what  price  per  dozen  must  they  be  marked  that  the  manufacturer  may 
realize  16}%  profit  after  allowing  the  trade  discounts  of  20%  and  V2\%} 

Solution.— FjVj/  Method.--  16|%  =  J.  Profit  =  $36  X  i  =  $6; 
selling  price  =  $36  -f  $6  =  $42.  1  -  .20  =  .80;  1  -  .12i  =  .87i;  .80 
X  .87i  =  .70.  The  equivalent  single  discount  is  1  -  .70  =  .30.  Marked 
price  =  $42  4-  (1  -  .30)  =  $60  per  doz.    Ans. 

Second  Method. — Selling  price  expressed  as  per  cent.  =  100  -h  16| 
=  116j.  Marked  price  expressed  as  per  cent.  =  1161  -5-  (1  —  .20) 
X  (1  -  .12i)  =  1161  4-  .70  =  166}%.  Hence,  marked  price  =  $36 
X  1.66}  =  $60  per  doz.    Ans. 


(a) 

37*. 

(*) 

46.8*. 

(c) 

65.8%. 

{d) 

59.68%. 

EXAMPLES    FOR    PRACTICE. 

43.  Reduce  the  following  discount  series  to  equivalent  single 
discounts: 

(a)  25%  and  16%. 

(b)  30%,  20%,  and  5%.  ^^^ 
(r)     60%,  10%,  and  5%. 
(d)     40%,  20%,  121%,  and  4%. 

1.  A  musical  instrument  is  listed  at  $122  and  discounts  of  60%  and 
6%  are  allowed;  what  is  the  selling  price?  Ans.  $46.36. 

2.  A  bill  of  hardware  is  sold  at  the  following  discounts:  $452.60  at 
30%  and  10%;  $216  at  33J%  and  5%;  $137.50  at  20%;  and  $a3.75  net. 
What  is  the  total  net  amount  of  the  bill?  Ans.  $615.69. 

3.  A  bill  of  j2^oods  amounting  to  $836.72  was  bought  May  5,  1890,  on 
the  following  terms:  4  months,  or  5%  off  30  days;  how  much  would 
pay  the  bill  June  4,  1890?  Ans.  $794.88. 

4.  A  wholesale  dealer  sells  books  at  discounts  of  20%  and  5%; 
what  must  he  mark  a  set  of  books  that  cost  him  $24  in  order  to  make 
261%  profit,  after  allowing  discounts?  Ans.  $40. 
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5.  Plows  are  bought  at  a  discount  of  40%  from  the  list  price;  what 
per  cent,  is  gained  by  selling  them  at  the  list  price?  Ans.  6^1%. 

6.  A  wholesale  dealer  offers  silks  at  $3.50  per  yard,  subject  to  a 
discount  of  20%,  12i%,  and  10%;  how  many  yards  can  be  bought  for 
$352.80?  Ans.  160. 

7.  A  suit  of  clothing  is  marked  50%  off;  by  selling  at  this 
price  the  clothier  loses  12i%  of  the  cost  of  the  suit,  which  was  $12. 
What  was  the  marked  price  of  the  suit?  Ans.  $21. 


COMMISSION  AND  BROKERAGE. 

44.  Commission,  or  brokerage,  is  the  sum  paid  an 
accent  for  transactinc^  business  for  another  person;  as,  for 
buying:  or  selling  merchandise  or  property,  for  collecting  or 
investing  money,  etc. 

45.  The  agent  or  party  who  transacts  the  business  is 
called  a  commission  mercbant,  or  broker;  the  party  for 
whom  the  business  is  transacted  is  called  the  principal. 
The  term  broker  is  applied  to  one  who  sells  and  buys 
stocks,  bonds,  bills  of  exchange,  and  money  securities. 

46.  A  oonslsrnment  is  a  shipment  of  goods  from  one 
party  to  another;  the  party  that  ships  the  goods  is  called 
the  consignor  or  sblpper,  and  the  party  to  whom  they 
are  shipped  is  called  the  consignee. 

47.  When  goods  are  sold  on  credit,  the  agent  charges 
an  additional  amount  for  guaranteeing  the  payment  of  the 
sale.     This  extra  charge  is  termed  gruaranty. 

48.  The  grross  proceeds  of  a  sale  or  collection  is  the 
total  amount  realized  by  the  agent  before  deducting  his  com- 
mission and  other  expenses  connected  with  the  transaction. 
The  net  proceeds  is  the  amount  due  the  principal  after  the 
commission  and  all  other  charges  have  been  deducted. 

49.  An  account  sales  is  a  detailed  statement  made  by 
the  agent  to  his  principal,  showing  the  goods  sold  and  the 
prices  obtained,  giving  a  list  of  the  charges  and  expenses, 
and  the  net  proceeds  due  the  principal.  The  charges  include 
freight,  cartage,  storage,  insurance,  inspection,  advertising, 
commission,  and  guaranty. 
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50.  The  prime  cost  of  a  purchase  is  the  sum  paid  by 
the  agent  for  the  goods  or  property.  The  gross  cost  is  the 
prime  cost  plus  the  commission  and  expenses  incideni  to 
the  purchase. 

51.  An  account  parcbase  is  a  detailed  statement  made 
by  the  agent  to  his  principal,  showing  the  cost  of  goods  or 
property  bought,  the  expenses  attending  the  purchase,  and 
the  gross  cost. 

52.  The  commission  or  brokerage  is  usually  computed 
at  a  certain  per  cent,  of  the  gross  proceeds  of  a  sale  or  the 
prime  cost  of  a  purchase.  In  some  cases,  however,  it  is 
computed  at  a  certain  price  per  unit  of  weight  or  measure; 
as,  so  much  per  ton,  per  bushel,  or  per  barrel.  Examples 
in  commission  are  solved  by  the  rules  of  percentage.  Either 
the  gross  proceeds  or  prime  cost  is  the  dase/  the  net  pro- 
ceeds is  the  difference;  the  gross  cost  is  the  amount;  the 
commission  is  the  percentage;  and  the  rate  of  commission  is 
the  rate  per  cent.  The  remittance  from  the  principal  to  the 
purchasing  agent,  includiijg  both  the  investment  and  the 
commission,  is  an  amount.  The  following  rules  are  derived 
directly  from  the  principles  of  percentage: 

53.  Rule. — To  find  the  commission ^  multiply  the  prime 
cost  or  gross  selling  price  by  the  rate  of  commission. 

Formula. — 

Commission  =  cost  or  selling  price  X  rate  of  commission. 

Example. — A  real  estate  agent  sells  a  house  and  lot  for  $4,375  and 
receives  2%  commission;  what  is  the  commission  and  what  are  the  net 
proceeds? 

Solution.— Commission  =  selling  price  X  rate  =  $4,375  X  .02 
=  $87.50.     Ans. 

Net  proceeds  =  selling  price  —  commission  =  $4,375  —  $87.50 
=  $4,287.50.     Ans. 

54.  Rule. — To  find  the  prime  cost  or  gross  proceeds,  the 
commission  being  given,  divide  the  commission  by  the  rate  of 
commission. 
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Formula. — 

Prime  cost  or  gross  proceeds  =  commissum  -f-  rate  of  com' 
fnissian. 

ExAMPLB. — An  agent  received  $319.50  commission  for  selling  apples; 
if  the  rate  of  commission  charged  was  H%,  what  was  the  selling  price 
of  the  apples? 

Solution.— Selling  price  or  gross  proceeds  »  $319.50  -^  .015 
«  $21,300.    Ans. 

55.  Rule. — To  find  the  prime  cost  and  commission^  the 
remittance  from  the  principal  being  given y  subtract  from  the 
remittance  the  expenses  of  the  purchase ^  if  any^  and  divide 
the  remainder  by  1  plus  the  rate  of  commission.  The  quotient 
is  the  prime  cost.  Subtract  the  prime  cost  from  the  remainder 
and  the  difference  is  the  commission. 

ExABiPLB. — A  principal  sends  his  agent  $21»611  with  orders  to  buy 
cotton  after  deducting  his  commission  and  other  charges;  the  agent 
paid  $124.30  for  freight,  $51.70  for  cartage,  $15  for  insurance,  and 
deducted  his  commission  of  2%.  {a)  How  much  remained  to  invest  in 
cotton?     [fii)  What  was  his  commission? 

Solution.— The  expenses  are  first  deducted.  $21,611  -  ($124.30 
-h  $51.70  +  $15)  —  $21,420,  which  is  the  sum  of  the  prime  cost  and 
commission.    According  to  the  rule, 

(a)  Prime  cost  =  $21,420  -^  (1  4-  .02)  =  $21,420  +  1.02  =  $21,000. 
Ans.     ifi)    Commission  =  $21,420  -  $21,000  =  $420.    Ans. 

NoTB.— When  a  cbarge  is  made  for  iruaranty,  add  the  per  cent,  of  ffo^ranty  to 
1  plus  tbe  rate  of  commission,  and  proceed  as  above. 


EXAMPLES    FOR    PRACTICE. 
56«     What  is  the  commission 

(a)  If  the  gross  proceeds  are  $300  and  the  rate  of  commission  is 
3i%? 

(b)  If  the  gross  proceeds  are  $9,375  and  the  rate  of  commission 
Is  2%? 

(c)  If  the  prime  cost  is  $831.75  and  the  rate  of  commission  is  \\%  ? 

(d)  If  the  prime  cost  is  $960  and  the  rate  of  commission  is  |%  ? 

(a)     $10.50. 


Ans. 


(^)     $187.50. 
(r)      $10.40. 
(d)    $6.00. 
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What  are  the  net  proceeds 

(e)  If  the  gross  proceeds  are  $340,  rate  of  commission  3%,  and 
other  expenses  $4.30? 

(/)  If  the  gross  proceeds  are  $6,375,  rate  of  commission  i%,  and 
other  expenses  $32.60? 

ig)  If  the  gross  proceeds  are  $195.40,  rate  of  commission  H%,  and 
other  expenses  $7.45?  f  {e)     $325.50. 

Ans.  {    (/)     $6,087.50. 
I  (^)    $185.02. 
What  is  the  prime  cost  if 
(h)    The  gross  cost  is  $520  and  the  rate  of  commission  is  4% ? 

(f)  The  gross  cost  is  $1,606  and  the  rate  of  commission  is  i%? 

(/)  The  gross  cost  is  $843,  the  rate  of  commission  is  2%,  and  the 
expenses  of  buying  are  $27?  f  {A)    $500. 

Ans.  {    (f)     $1,600. 
I   (j)     WOO. 

1.  An  agent  receives  $13  commission  for  selling  $650  worth  of 
^oods;  what  rate  of  commission  does  he  charge?  Ans.  2%. 

2.  A  commission  merchant  sold  a  quantity  of  wool  for  $4,650;  he 
charged  2i%  commission,  2%  guaranty,  and  the  transportation, 
storage,  and  other  expenses  amounted  to  $184.  How  much  should  he 
send  his  principal?  Ans.  $4,256.75. 

3.  An  agent  received  $550.50  to  buy  potatoes  after  deducting  all 
expenses;  he  paid  $26.50  for  drayage,  $32  for  barrels,  and  charged 
2i%  commission  for  buying.  How  many  bushels  did  he  buy  at 
60  cents  per  bushel?  Ans.  800  bu. 

4.  A  commission  merchant  has  consigned  to  him  400  barrels  of 
flour  which  he  sells  at  $4.75  per  barrel,  and  charges  2i%  commission; 
with  the  net  proceeds  he  buys  sugar  at  6i  cents  a  pound  and  charges 
21%  commission  for  buying,  (a)  How  many  pounds  of  sugar  does 
he  buy?     (d)  What  is  the  amount  of  his  commissions? 

A...'   <•'    »••"♦». 


•{ 


(d)     $92.68. 


5.  A  New  York  agent  received  $1,134  with  which  to  purchase  hats. 
If  he  charges  3%  commission  and  2%  additional  for  guaranty  of 
quality,  how  many  dozen  hats  can  he  buy  at  $13.50  per  dozen? 

Ans.  80  dox. 

6.  A  commission  merchant  sold  2,500  bushels  of  wheat  at  64  cents 
a  bushel  and  a  quantity  of  corn  at  23  cents  per  bushel;  the  rate  of  com- 
mission on  each  sale  was  1|%,  and  the  total  commission  was  $35,084. 
How  many  bushels  of  com  were  sold?  Ans.  1,760  bu. 
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INSURANCE. 

57.  Insurance  is  a  contract  by  which  one  party,  the 
undeirwrlter,  or  Insurer,  agrees,  for  a  consideration,  to 
make  g:ood  a  loss  sustained  by  another  party. 

58.  Insurance  is  of  two  kinds,  property  Insurance  and 
personal  Insurance.  Property  insurance  includes  Hre 
insurance  (indemnity  for  loss  or  damage  by  fire);  marine 
insurance  (indemnity  for  losses  at  sea);  transit  insurance 
(indemnity  for  loss  of,  or  damage  to,  merchandise  during 
transportation);  stock  insurance  (indemnity  for  loss  of  live 
stock);  and  accident  insurance  (indemnity  for  breakage  of 
fragile  materials,  as  plate  glass,  etc.). 

Personal  insurance  includes  life  insurance,  which  secures 
the  payment  of  a  certain  amount  to  a  specified  person  at  the 
death  of  the  party  insured,  or  after  the  lapse  of  a  specified 
time;  accident  insurancCy  which  secures  the  payment  of  a 
certain  sum  in  case  of  accident  to  the  insured;  health  insur- 
ance, which  secures  the  payment  of  a  weekly  sum  during 
sickness;  and  insurance  against  the  dishonesty  of  employes. 

59.  The  policy  is  the  written  contract  between  the 
insurance  company  and  the  party  insured;  it  contains  a 
description  of  the  property  insured,  the  conditions  upon 
which  the  insurance  is  taken,  and  the  amount  to  be  paid 
in  case  of  loss. 

60.  The  premium  is  the  amount  paid  to  the  insurer 
for  assuming  the  risk  of  loss  or  damage.  The  premium  is  a 
certain  per  cent,  of  the  amount  of  insurance,  as  1%,  \%.  The 
rate  of  premium  depends  upon  the  nature  of  the  risk  and 
upon  the  length  of  time  the  insurance  has  to  run.  It  is  cus- 
tomary to  speak  of  the  rate  of  premium  as  the  cost  per  $100 
of  insurance;  as  60  cents  per  $100,  $1.20  per  $100,  etc. 

61.  In  property  insurance,  all  computations  are  based 
on  the  rules  of  percentage.  The  amount  of  insurance  is  the 
base,  the  premium  is  the  perccjitage^  and  the  rate  of  premium 
is  the  rate. 

128D— 13 
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62.  Rule. — To  find  the  premium,  multiply  the  amount  at 
insurance  by  the  rate  of  premium.     (Art.  14* ) 

Formula. — 

Premium  =  amount  of  ifisurance  X  rate. 

ExAMPLB. — A  house  and  furniture  are  insured  against  fire  for  $3,2S0, 
the  rate  of  premium  being  i%,  or  75  cents  per  $100  per  year;  what  is 
the  yearly  premium? 

Solution.—    |%  =  .0075.    Using  the  rule, 

*     Premium  =  $3,250  X  .0075  »  $24.37i.    Ans. 

63.  Rule. — To  find  the  amount  of  ifisurance^  divide  the 
premium  by  the  rate  of  premium.  To  find  the  rate  of  prt' 
miumy  divide  the  premium  by  the  amount  of  insurance. 

Formulas. — 
Amount  of  insurance  =  premium  -r  rate  of  premium. 

Rate  of  premium  =  premium  -r  amount  of  insurance. 

ExAMPLB  1. — What  amount  of  insurance  can  be  obtained  for  $137.50, 
the  rate  of  premium  being  55  cents  per  $100? 

Solution.— Rate  =  .55  -r-  100  =  .0055.  Amount  of  insurance 
=  premium  -^  rate  =  $137.50  -^  .0055  =  $25,000.    Ans. 

Example  2. — A  warehouse  and  contents  together  valued  at  $13,500 
is  insured  for  two-thirds  of  its  value;  if  the  premium  is  $78.75  what  is 
the  rate  of  premium? 

Solution.— Amount  of  insurance  =  $13,500  X  f  =  $9,000.  Rate  of 
premium  =  $78.75  -r  $9,000  =  .00875  =  87i  cents  per  $100,  or  i%. 

Ans. 


EXAMPLES    FOR    PRACTICE. 

64.  1.  A  store  and  contents  valued  at  $16,400  is  insured  for 
three-fifths  of  its  value  at  \\%  premium;  what  is  the  cost  per  year  of 
insurance?  Ans.  $110.70. 

2.  A  premium  of  $162.50  is  paid  for  the  insurance  of  a  steamer 
worth  $32,500,  which  is  insured  for  four-fifths  of  its  value;  what  is  the 
premium,  in  cents,  per  $100?  Ans.  62J  cents  per  $100. 

3.  A  stock  of  goods  is  insured  for  two-thirds  of  its  value;  the 
premium  paid  is  $43.75  and  is  at  a  rate  of  75  cents  per  $100.  What  is 
the  value  of  the  stock  of  goods?  Ans.  $8,750. 
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4.  A  boat  load  of  8,600  bushels  of  com,  worth  32  cents  per  bushel, 
is  insured  for  three-fourths  of  its  value  at  1|%  premium;  if  the  com  is 
totally  destroyed,  what  will  be  the  owner's  loss?  Ans.  $721.54. 

5.  A  building  worth  $9,600  is  insured  for  three-fourths  of  its  value 
in  three  companies.  The  first  company  takes  one-third  of  the  risk  at 
i%  premium;  the  second  two-fifths  of  it  at  f%;  and  the  third  the 
remainder  at  }%;  what  is  the  total  premium?  Ans.  $50.40. 

6.  If  it  cost  $324  to  insure  a  property  for  $21,600,  what  will  it  cost 
at  the  same  rate  to  insure  a  similar  property  for  $35,000,  if  $1.50  is 
charged  for  the  policy  in  the  latter  case?  Ans.  $526.50. 

7.  A  fire  insurance  company  took  a  risk  of  $42,000  at  i%  premium, 
and  reinsured  one-third  of  it  in  another  company  at  i%,  and  one-half 
of  it  in  a  third  company  at  |%;  what  did  the  company  gain  by 
reinsuring?  Ans.  $61.25. 


TAXES. 

65.  Taxes  are  sums  of  money  levied  on  persons,  proper- 
ties, or  incomes,  for  public  purposes.  Thus,  taxes  are  levied 
to  support  the  state,  county,  and  city  governments;  to  sup- 
port schools  and  charities;  and  to  make  improvements,  such 
as  paved  streets  and  sewers. 

66.  A  capitation,  or  poll  tax,  is  a  tax  levied  on  per- 
sons; a  property  tax  is  a  tax  levied  on  real  estate  or 
personal  property;  an  Income  tax  is  levied  on  Incomes  or 
salaries.  The  poll  tax  is  usually  a  fixed  amount  for  each 
citizen  over  21  years  of  age.  The  property  tax  is  estimated 
at  a  certain  per  cent,  of  the  assessed  valuation  of  the  prop- 
erty subject  to  taxation. 

67.  Rule. — To  Hnd  a  property  tax^  multiply  the  assessed 
value  of  the  property  by  the  rate  of  taxation. 

Example. — What  property  tax  must  a  person  pay  who  owns  real 
estate  assessed  at  $34,000  and  personal  property  assessed  at  $12,500, 
the  rate  of  taxation  being  8  mills  per  $1,  or  rate  =  .008? 

Solution,— Total  assessed  value  =  $34,000  4-  $12,500  =  $46,500. 
Tax  =  $46,500  X  .008  =  $372.    Ans. 

68.  Bale. — To  find  the  rate  of  taxation,  subtract  from  the 
total  tax  to  be  raised  the  poll  tax,  if  any;  divide  the  remainder 
hy  the  total  assessed  valuation  of  the  property  to  be  taxed. 
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This  rule  is  derived  directly  from  the  rule,  Art.  15,  since 
the  tax  is  the  percentage^  and  the  assessed  valuation  is  the 
base. 

Example.— The  assessed  valuation  is  $1,375,000  on  real  estate  and 
$575,000  on  personal  property.  The  town  votes  to  raise  $12,000  for 
schools,  $2,100  for  streets  and  highways,  $3,000  for  salaries,  $1,500  for 
support  of  the  poor,  and  $650  for  contingent  expenses.  There  is  a  poll 
tax  of  $1  each  on  3,650  persons.  What  is  the  rate  of  taxation  and  how 
much  must  A  pay  who  has  property  assessed  at  $26,400  and  pays  for 
three  polls? 

Solution.— Total  tax  =  $12,000  -f  $2, 100  +  $3,000  -f  $1»600  +  $650 
s  $19,250.  The  poll  tax  is  $3,650;  therefore,  the  property  tax  is 
$19,250  -  $3,650  =  $15,600. 

Total  assessed  value  of  property  =  $1.375.000 +  $575,000  =  $1,950,000. 
Rate  of  taxation  =  $15,600 -r  $1,950,000  =  .008,  or  8  mills  per  $1 .    Ans. 

A  s  property  tax  is  $26,400  X  .008  =  $211.20;  his  poll  tax  is  $3. 
$211.20  +  $3  =  $214.20,  A's  total  tax.    Ans. 


EXAMPLES    FOR    PRACTICE. 

69.     What  is  the  tax  if  the  assessed  valuation  of  the  property  is 

{a)    $6,300  and  the  rate  of  taxation  is  li%  ? 

\b)    $34,300  and  the  rate  of  taxation  is  6i  mills  per  $1? 

(c)    $9,430  and  the  rate  of  taxation  is  85  cents  per  $100? 

f   {a)     $70.87i. 

Ans.  {    {b)     1222.95. 

I   (r)     $80.15i. 

What  is  the  rate  of  taxation,  mills  per$l,  if  the  assessed  valuation  is 

{d)     $625,000  and  the  gross  tax  is  $5,230,  including  460  polls  at  $.50 

each? 

(^)  $1,364,000  and  the  gross  tax  is  $18,130,  including  1,440  polls  at 
$.75  each? 

(/)     $34,000  and  the  gross  tax  is  $469.20?  f   {d)     8  mills. 

Ans.  I    \e)     12i  mills. 
[  (O     13.8  mills. 

1.  I  own  real  estate  worth  $8,500  and  personal  property  worth 
$3,750;  both  are  assessed  at  three-fifths  of  their  value.  The  rate  of 
taxation  is  \.2%,  but  I  receive  a  discount  of  2\%  of  my  taxes  for 
prompt  payment.     How  much  do  I  pay  the  tax  receiver?    Ans.  $86. 

2.  A  has  five  lots  worth  $1,300  each;  B  has  four  lots  worth  $1,000 
each;  C  has  two  lots  worth  $1,500  each;  D  has  seven  lots  worth  $800 
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each,  and  E  has  one  lot  worth  $1,150.    A  tax  of  $1,417.50  for  a  street 
improvement  is  to  be  divided  among  them.    What  should  each  pay? 

A,  $455. 

B,  $280. 
Ans.  \   C,  $210. 

D,  $392. 

E.  $80.50. 

3.  The  rate  of  taxation  for  a  certain  state  is  3i  mills  per  $1;  how 
much  state  tax  must  be  raised  by  a  county  whose  valuation  is  fixed  by 
the  State  Board  of  Equalization  at  $13,876,394?  Ans.  ^8,567.38. 
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ARITHMETIC. 

(PART  8.) 


INTEBEST. 


simpxjE  interest. 

1.  Interest  is  money  paid  for  the  use  of  money  belong- 
ing to  another. 

2.  The  principal  is  the  sum  for  which  interest  is  paid. 

3.  The  rate  per  cent,  is  the  per  cent,  of  the  principal 
that  is  paid  for  its  use  for  a  given  time,  usually  a  year. 

4.  The  amount  is  the  sum  of  the  principal  and  interest 

5.  The  legal  rate  is  the  rate  established  by  law. 

6.  Usury  is  a  rate  that  exceeds  the  legal  rate.  The 
penalty  for  usury  is,  in  some  States,  the  forfeiture  of  all 
interest,  in  others  the  forfeiture  of  both  principal  and  inter- 
est   In  a  number  of  States,  no  legal  notice  is  taken  of  usury. 

7.  In  computing  interest,  a  year  is  usually  regarded  as 
consisting  of  12  months  of  30  days  each.  Interest  so  com- 
puted is  greater  than  it  should  be,  unless  the  time  is  an  exact 
number  of  years. 

8.  The  elements  in  interest  correspond  with  those  of 
ordinary  percentage  as  follows: 

The  principal  is  the  base. 

The  interest  is  the  percentage. 

'^hQ  product  of  the  rate  per  year  by  the  time  in  years  is  the 
rate.  Thus,  if  the  rate  per  cent,  per  year  is  ^%  and  the  time  is  5 
years,  the  rate  per  cent  is  20^^.    That  is,  20^  of  the  principal 

For  notice  of  copyright,  see  page  immediately  following  the  title  page. 
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equals  the  interest.     It  is,  of  course,  understood  that  frac- 
tions of  a  year  are  included  in  the  expression  **  time  in  years." 

9.  From  the  correspondence  between  percentage  and 
interest,  it  is  obvious  that  all  methods  of  computing  interest 
depend  upon  the  principle  expressed  in  the  following 

Formula :  Interest  =  principalx  rate  for  1  year  X  titne  in 
years. 

10.  As  in  percentage,  the  rate  is  used  in  computation 
instead  of  rate  per  cent.  When  no  other  rate  per  cent,  is 
specified,  6^  is  to  be  underst6od. 


FIRST  METHOD. 

Example  1. — Find  the  interest  of  $400  for  2  years  6  months  at  5j(. 

Solution.—    2  years  6  months  =  2J  years;  $400X.05X2J  =  $60. 

Ans. 

Example  2.— What  is  the  interest  of  $878.60  for  8  yr.  6  mo.  15  da. 
at6j(? 

Solution.—    $878. 60  X.  06  X  f}  =  $182.81.    Ans. 

Explanation. — The  time  must  first  be  changed  to  yeara 
To  do   this,   we  begin   with   the   days.     16  da.  =  ^  ma ; 

h\  mo.  =  V-  mo.,  or  ;^—^^  yr.  =  \\  yr. ;  3^^  yr.  =  ff  5^- 

Example  3.— Find  the  interest  of  $697.23  for  2  yr.  11  mo.  24  da.  at  3Jj^. 
Solution.—    $097.23x.035x  W-  =  ^^2.80.     Ans. 
Explanation.—-     24    da.  =  \  mo.;    \\\   mo.  =  ^^    mo. 

=  ^-j2  yr-  =  i\  yr. ;  2^  yr.  =  W  yr.    The  rate  per  cent 

being  3^^,  the  rate  is  .03|,  or  .035.     Performing  the  multi- 
plication as  indicated,  and  pointing  off  the  result,  gives  $72. 80. 

1 1 .  Rule. — Multiply  the  principal  by  the  rate,  arid  that 
product  by  the  time  in  years.  The  result  will  be  the  interest 
required,  

SECOND  METHOD. 

13.  A  very  neat  method  of  computing  interest  is  the 
following: 

Example,— What  is  the  interest  at  5^  of  $248.80for  5  yr.  9  mo.  29 da? 


$  1  2.4  4  0  0 

= 

Interest  for 

lyr. 

6  2.2  0  0  0 

s= 

Interest  for 

5yr. 

6.2  2  0  0 

= 

Interest  for 

6  mo. 

8.1 1  0  0 

= 

Interest  for 

8  mo. 

.52  00 

:::: 

Interest  for  15  da. 

.4  150 

= 

Interest  for  12  da. 

.06  9  0 

= 

Interest  for 

2  da. 
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Solution.— 

9248.80 
.0  5 


lyr.  X  & 
lyr.  ^-  8. 
6  mo.  ■*-  2. 
8  mo.  •*-  6. 
6  mo.  •*- 15. 
12  da.    -*-  6. 

$7  2. 5840  =  Interest  for  5  yr.  9  mo.  29  da.  Ans. 
Explanation. — We  first  find  the  interest  for  1  year, 
and  then  for  5  years.  Having  the  interest  for  1  year,  we 
take  half  of  that,  which  is  the  interest  for  6  of  the  9  months. 
Half  of  the  interest  for  6  months  is  the  interest  for  3 
months.  The  interest  for  29  days  is  found  by  taking  ^  of 
3  months'  interest,  which  gives  the  interest  for  15  (^  mo.)  of 
the  29  days.  Since  12  days  =  -jiy  of  6  months,  we  divide 
the  interest  for  6  months  by  15*  and  get  12  days'  interest. 
Only  2  of  the  29  days  remain;  but  2  days  =  |  of  12  days. 
Hence,  dividing  12  days'  interest  by  6,  we  have  the  interest 
for  2  days.  5  years  +  6  months  +  3  months  +  15  days  + 12 
days +  2  days  =  5  yr.  9  mo.  29  da.,  so  that  the  sum  of  these 
several  interests  =  the  interest  required. 

It  will   be  noticed   that  in  the  foregoing,  30  days  are 
considered  equal  to  1  month,  or  360  days  to  a  year. 

Example.— What  is  the  interest  of  $6,400  for  8  yr.  11  mo.  26  da., 
at  4)^? 

Solution. — 

$6400 
.0  4  5 


$288.00 

= 

Interest  for 

lyr. 

8  6  4.0  0 

= 

Interest  for 

Syr. 

= 

lyr. 

xa 

1  4  4.0  0 

= 

Interest  for 

6  mo. 

r= 

lyr. 

+  2. 

7  2.0  0 

= 

Interest  for 

3  mo. 

= 

6  mo. 

+  2. 

4  8.0  0 

= 

Interest  for 

2  mo. 

= 

6  mo. 

+  3. 

16.0  0 

= 

Interest  for  20  da. 

= 

2  mo. 

+  3. 

4.0  0 

= 

Interest  for 

5  da. 

= 

20  da. 

■^4. 

.8  0 

= 

Interest  for 

Ida. 

= 

6  da. 

+  5. 

$  1  1  4  8.8  0 

= 

Interest  for  3  yr.  1 1  mo.  26  da.     Ans. 

•To  divide  by  15,  divide  by  5  and  then  by  3. 
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13.  Rule. — Find  the  interest  at  the  given  rate  for  one 
year^  and  multiply  this  by  the  number  of  years.  Find  the 
interest  for  the  given  months  by  taking  suitable  parts  of  one 
year's  interest^  afidfot  the  days^  suitable  parts  of  the  interest 
for  one  or  more  months.  The  sum  of  these  partial  results 
will  be  the  total  interest  for  the  given  time. 


EXAMPLES  FOR  PRACTICK. 

14.  Find  the  interest  by  the  first  method,  and  prove  the  correct- 
ness of  your  work  by  the  second  method: 

1.  Of  WO  for  1  yr.  4  mo.  15  da.  at  ^%, 

2.  Of  $2,400  for  2  yr.  2  mo.  18  da.  at  5jf. 
8.     Of  $1,800  for  2  yr.  7  mo.  20  da.  at  4J^ 

4.  Of  $1,250  for  9  mo.  25  da.  at  Z\%, 

5.  Of  187.50  for  5  yr.  10  mo.  27  da.  at  8jt. 

6.  Of  $675.60  for  2  yr.  8  mo.  12  da.  at  ^^%. 

7.  Of  $1,888.84  for  8  yr.  7  mo.  17  da.  at  4jf. 

8.  Of  $725.50  for  7  yr.  5  mo.  23  da.  at  7iJf. 

9.  Of  $6,496.40  for  5  yr.  11  mo.  21  da.  at  %%. 
10.  Of  $847.23  for  9  yr.  6  mo.  14  da.  at  3}jf. 

Answers.— (1)  $49.50;  (2)  $266;  (8)  $218.75;  (4)  $86.85+;  (5) 
$41.36—;  (6)  $77.53—;  (7)  $201.69;  (8)  $407.04—;  (9)  $1.1«4.4&-; 
(10)  $803.06. 

SIX-PER-CENT.   METHOD. 

15.  Assuming  that  a  year  is  composed  of  12  months, 
each  consisting  of  30  days,  it  is  clear  that  at  6^  the  interest 
of  %\  for  1  year  is  6  cents,  or  *.00;  that  for  1  month  it  is 
^  of  $.06,  which  is  equal  to  5  mills,  or  $.005;  and  that  for 
\  of  30  days,  or  G  days,  it  is  1  mill,  or  $.001.  Or,  in  tabular 
form. 

Interest  of  $1  for  1  year      =  ^.06. 
Interest  of^l/or  1  month  =  f.005. 
Interest  of  $1  for  G  days      =  f,001. 

Hence,  the  interest  of  $1  for  any  other  time  will  be  $.06 
for  each  year,  $.005  for  each  month,  and  $.000^  for  each 
day.  The  sum  of  these  three  results  will  be  the  interest  of 
$1  for  the  given  time. 


88  ARITHMETia  5 

Example.— What  is  the  interest  of  $1  for  5  yr.  7  mo.  21  da.  at  6jK  ? 

Solution. — 

Interest  of  $1  f or  5  yr.     =  $.06     X  5    =       $.8  0 
Interest  of  $1  for  7  mo.  =    .006   X  7    =         .0  3  5 
Interest  of  $1  for  21  da.  =    .OOOJ  X  21  =         .0035 
Interest  of  |1  for  5  yr.  7  mo.  21  da.  at  6j(  =  $.3  3  8  5.    Ans. 

Now,  if  we  know  the  interest  of  $1,  it  is  simply  a  matter 
of  multiplication  to  find  the  interest  of  any  other  number 
of  dollars,  or  of  dollars  and  cents. 

Again,  if  we  know  the  interest  at  6^  we  may  obtain  the 
interest  at  1^  by  dividing  the  interest  at  6^  by  6 ;  and  hav- 
ing the  interest  at  Ij^,  we  may  find  it  at  4^  by  multiplying 
the  interest  at  Iji  by  4;  similarly,  for  any  other  per  cent. 

Example.— What  is  the  interest  of  |654  for  8  yr.  9  mo.  28  da,  at  5J<  ? 
Solution. — 

Interest  of  $1  at  W  for    8  yr.    =  .06     X   3  =  $.1  8 
Interest  of  $1  at  6%  for    9  mo.  z=  .005   X   9  =    .0  4  5 
Interest  of  $1  at  6%  for  28  da.    =  .OOOJ  X  28  =    .0  04  | 
Interest  of  $1  at  6%  for  3  yr.  9  mo.  28  da.  =  $.2  2  9  f 

$.229]  X  654  =  $150,202    =  interest  at  6^. 
$150,202  •^6      =    $25.033j  =  interest  at  1^. 
$25.033j  X  5      =  $125. 168^  =  interest  at  5^.    Ans. 

16.  Rule. — Find  the  interest  of  fl  at  6^  for  the  given 
time.  To  do  this,  multiply  f.06  by  the  number  of  years,  f,005 
by  the  number  of  mo7iths,  and  f,000\  by  the  tiumber  of  days. 
Multiply  the  sum  of  these  results  by  the  number  of  dollars  in 
the  principal^  and  the  result  will  be  the  interest  at  6^.  For 
any  other  rate^  divide  the  interest  at  6^  by  6^  and  multiply 
the  quotient  by  the  given  rate. 

17.  In  practice,  it  is  better  to  find  the  interest  at  other 
rates  than  65^  by  adding  to,  or  subtracting  from,  the  result 
for  65^  suitable  parts  of  itself. 

The  following  partial  table  will  illustrate : 


Interest  at  6j(  +  ^ 


\  of  itself  =  Interest  at  7jf. 
\  of  itself  =  Interest  at  ^%, 
\  of  itself  =  Interest  at  9jf. 
\  of  itself  =  Interest  at  7JjC 
^  of  itself  =  Interest  at  ^\i. 
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J  of  itself  =  Interest  at  W. 
I  of  itself  =  Interest  at  4^%. 
Interest  at  6ji  -  -j    ^  of  itself  =  Interest  at  4%, 
I  of  itself  =  Interest  at  ^%. 
j^  of  itself  =  Interest  at  b^%. 

In  the  case  of  unusual  rates  per  cent. ,  it  may  be  necessary 
to  add  or  subtract  two  or  more  quotients. 

Example. — Suppose  we  have  found  the  interest  of  a  certain  principal 
at  6%  to  be  $237.68.    How  shall  we  find  the  interest  of  the  same  princi- 
pal at  4  J^  ? 
Solution.— 

1 2  8  7.6  8     =  Interest  at  e%. 

6  9.4  2     =  Interest  at  IJJJ  =  6  j<-*-4. 
$1  7  8.2  6     =  Interest  at  4lJJ  =  6  j<  -  IJJt 

9.9  0-H  =  Interest  at    Jj{  =  lJj«^-6. 
$  1  8  8.1  6     =  Interest  at  4}^  =  4^%+  i%.    Ans. 

18.  When  the  time  for  which  the  interest  is  to  be  com- 
puted is  less  than  a  year,  it  is  customary  to  use  the  following 
method  for  finding  the  interest  at  6^: 

Since  the  interest  for  1  day  at  6^  is  $.000^^  (see  Art.  16), 
the  interest  for  any  number  of  days  may  be  found  by  multi- 
plying the  principal  by  the  number  of  days,  moving  the 
decimal  point  t/tree  places  to  the  left,  and  dividing  the  result 
by  6.  It  is  usually  easier,  however,  to  divide  the  number 
of  days  by  G,  multiply  the  quotient  by  the  principal,  and 
move  the  decimal  point  three  places  to  the  left. 

Example.— Find  the  interest  of  $1,215  for  86  days  at  6%. 

Solution.—  86 -4- 6  =  14J  ;  $1,215  =  the  principal  with  the  decimal 
point  moved  three  places  to  the  left;  $1,215  X 14^  =  $17,415,  or 
$17.42-.     Ans. 

When  using  this  method,  retain  any  fraction  that  may 
arise  from  dividing  by  6.  Thus,  for  83  days,  multiply  by 
13f,  rather  than  reduce  the  fraction  to  a  decimal. 


EXAMPLES  FOR  PRACTICE. 

19.      By  the  foregoing  method,  find  the  interest 

1.  Of  $484  for  2  yr.  5  mo.  15  da.  at  3^. 

2.  Of  $768  for  1  yr.  0  mo.  20  da.  at  4%. 
8.     Of  $3,825  for  3  yr.  6  mo.  24  da,  at  6%. 
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L    Of  19,600  for  4  yr.  7  mo.  27  da.  at  8}^. 

S.    Of  $168.75  for  2  yr.  11  mo.  23  da.  at  m. 

1    Of  $487.50  for  5  yr.  8  mo.  18  da.  at  5^^. 

r.    Of  $627.40  for  4  yr.  10  mo.  14  da.  at  7j5f. 

B.     Of  $969.96  for  8  yr.  9  mo.  22  da.  at  1%, 

I    Of  $1,287.50  for  7  yr.  2  mo.  26  da.  at  2|jf. 

).     Of  $1,875.60  for  12  yr.  8  mo.  10  da.  at  Si%. 

I.     Of  $784. 15  for  57  da. 

I,     Of  $4,225  for  126  da. 

nswers.— <1)   $35,695;    (2)    $55.47-;    (3)    $682.13-;    (4)   $1,566.30; 

$22.63-1-;    (6)  $137.56-;    (7)  $229.26-1-;    (8)  $258.76-H;    (9)  $246.86-; 

$844.37-;  (11)  $7.45-;  (12)  $88.73-. 


SIXTY-DAY  METHOD. 

50.  For  1  year,  at  65^,  the  interest  of  any  principal  is  .06 
the  principal  itself,  and  for  2  months,  or  60  days,  the  inter- 
is  .01  of  the  principal.     Hence, 

yt/ie  decimal  point  of  any  sum  be  moved  two  places  to  the 
f,  //  will  give  the  interest  of  that  sum  for  60  days  at  6^. 
Thus,  the  interest  of  $3,472.75  for  GO  days  at  6^  is  $34.73—, 
1  of  $692  it  is  $6.92. 

laving  the  interest  for  60  days,  it  is  easy,  by  operations 
it  will  suggest  themselves,  to  find  the  interest  for  any 
ler  number  of  days. 
;xAMPLE  1.— Find  the  interest  of  $8,368  for  99  days  at  6jf. 

OLUTION. — 

$  8  8.6  8  .  =  Interest  for  60  days. 
4  1.8  4     =  Interest  for  30  days  =   i  of  60  days. 
8.3  6  8  =  Interest  for    6  days  =  ^  of  60  days. 
4.18  4  =  Interest  for    3  days  =    J  of   6  days. 
$  1  3  8.0  7  2  =  Interest  for  99  days.     Ans. 
IxAMPLE  2.— What  is  the  interest  at  9%  of  $1,264.76  for  49  days  ? 

OLUTION. — 

$  1  2.6  4  7  6  =  Interest  for  60  days  at  6^. 

6.3  2  3  8  =  Interest  for  30  days  =    J  of  60  days. 
8.1  6  1  9  =  Interest  for  15  days  =   J  of  30  days. 
.6324=  Interest  for    3  days  =  ^  of  30  days. 
.2108  =  Interest  for  _1  day    =   J  of   3  days. 
$  1  0.3  2  8  9  =  Interest  for  49  days,  at  6%. 
5.1644  =  Interest  for  49  days,  at  S%. 
$  1  5.4  9  8  8  =  Interest  for  49  days,  at  9^.    Ans. 
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21.     Rule. — Take  .01  of  the  principal  for  the  interest  at 
6^  for  60  days,  a?td  then,  by  the  method  of  aliquot  par ts^  find     ^ 
the  interest  for  the  given  time  at  the  rate  specified. 


EXAMPLES  FOR  PRACTICE. 

i8!8.     By  the  sixty-day  method,  find  the  interest 

1.  Of  $8,000  for  87  days  at  6j<. 

2.  Of  $6,050  for  96  days  at  ^%. 
8.     Of  $875.28  for  77  days  at  8iJf. 
4.     Of  $1,468.80  for  123  days  at  4^. 
6.     Of  $23,750  for  108  days  at  4.\%, 

6.  Of  $42,690  for  176  days  at  ^%. 

7.  Of  $7,200  for  225  days  at  55^. 

8.  Of  $468.24  for  101  days  at  ^%. 

9.  Of  $6,880  for  186  days  at  1%. 
10.  Of  $7,600  for  148  days  at  ^%, 

Answers.— (1)  $116;  (2)  $48.40;  (8)  $6.55+;  (4)  $20.07+;  (5)  $820. 625 ;S 
(6)  $765.26-;  (7)  $225;  (8)  $7.23-;  (9)  $248.83-;  (10)  $226.42-. 


EXACT  INTEREST. 

23.  When  interest  is  to  be  computed  for  one  or  more 
entire  years  at  a  specified  rate  per  year,  the  fact  that  12 
months  of  30  days  each  are  usually  regarded  as  a  year  does 
not  affect  the  result — it  is  only  when  months  and  days,  or 
days  alone,  become  an  element  of  the  given  time,  that  the 
interest  is  greater  than  it  should  be.  The  average  length  of 
a  month  in  an  ordinary  year  is  30y\  days,  and  in  a  leap  year 
it  is  30^  days.  A  day  is  not  -yl^  of  a  year,  but  yj-y  of  a  com- 
mon year,  and  -^  of  a  leap  year.  Hence,  360  days  =  ffj, 
or  ff ,  of  a  common  year,  and  ff^,  or  ff,  of  a  leap  year.  By 
the  ordinary  method  of  finding  interest,  the  result  is  either  ^ 
or  -^  greater  than  it  should  be. 

Thus,  the  interest  of  $7,300  for  60  days  at  6^,  as  found  by 
the  usual  method,  is  $73.  In  equity  it  is  $7, 300  X .  06  X  ^^ 
=  $72.     That  is,  each  $73  interest  should  be  $72. 

24.  The  method  practised  by  the  government  and  by 
most  banks  is  to  compute  the  interest  for  the  number  of 
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entire  years  in  a  period,  and  then  treat  the  remaining  days 
as  so  many  365ths  of  a  year. 

Example. — Find  the  exact  interest  of  |8,000  from  Jan.  6,  1878,  to 
July  23.  1880,  at  6jf. 
Solution. — 
From  Jan.  5,  1873.  to  Jan.  5.  1880  =  7  yr. 
From  Jan.  5.  1880,  to  July  28,  1880  = 
Jan.  Feb.  Mar.  Apr.  May  June  July 

26  +  29  +  81  +  80  +  81  +  80-4-23  =  200  days  =  HJ  =  iM  yr. 
$8,000  X  .06  X  7m  =  13,622.30-.     Ans. 

25.  The  same  result  is  obtained  by  adding  to  the  interest 
for  7  years  the  interest  for  200  days  less  ^  of  itself,  found 
by  the  usual  method.     Thus, 

*8,000X.06X7  =  $3,360.00 

«8,000X.06XfH  =       «266.67 
Deducting^  of  $266. 67       4.37  =.      262.30 

Exact  interest  for  7  yr.  200  da.  =  $3,622.30    Ans. 

Example. — What  is  the  exact  interest  of  $4,800  for  108  days  of  an 
ordinary  year,  at  6j<  ? 

Solution.—  $  4  8.0  0  =  Interest  for   60  days. 

9  6.0  0  =  Interest  for  120  days. 
1  2.0  0  =  Interest  for    15  days. 
2.4  0  =  Interest  for  _3  days. 
7  8  )  $  1  5  8.4  0  =  Interest  for  198  days,  counting  860 
2.1  7  days  of  the  year. 

$  1  5  6.2  8  =  Exact  interest  for  198  days.     Ans. 

Explanation. — The  interest  is  first  found  by  the  usual 
method,  and  ^  of  the  result  deducted. 

26.  Rule. — Find  the  interest  by  the  ordinary  method  far 
the  ivhole  number  of  years  included  in  the  period.  Count  the 
number  of  days  that  remain,  and  by  the  same  method  find  the 
interest  for  the  days.  If  the  days  are  part  of  an  ordinary 
year,  diminish  the  interest  for  the  days  by  -^  of  itself;  if 
they  are  part  of  a  leap  year,  diminish  the  interest  by  -^  of 
itself  Add  the  interest  for  the  years  to  that  for  the  days^ 
and  the  result  will  be  the  exact  interest. 
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EXAMPLiES  FOR  PRACTICB. 

37.     Find  the  exact  interest 

1.  Of  $10,000  for  123  days  at  e%. 

2.  Of  112,800  for  168  days  at  6%, 
8.     Of  16,400  for  218  days  at  5%. 

4.  Of  $22,800  for  2  yr.  78  da.  at  4jf. 

5.  Of  $960  for  5  yr.  800  da.  at  ^i%. 

6.  Of  $484.80  for  6  yr.  202  da.  at  61%. 

7.  Of  $13,000  from  Jan.  17,  1897.  to  Nov.  29,  1897,  at  41%. 

8.  Of  $968.40  from  Apr.  19.  1865,  to  July  1,  1896.  at  S%. 

9.  Of  $1,234.60  from  Dec.  28,  1888,  to  Mar.  17,  1890.  at  6jf. 
10.  Of  $43,000  from  May  29.  1891,  to  Nov.  8,  1895.  at  7%, 

Answers.— (1)  $202.19+;    (2)  $853.49;  (3)  $186.74-;   (4)  $2,006.40;  (5)P 
$195.62-;    (6)  $174.74;    (7)  $506.47-;    (8)  $906.41-;    (9)  $91.11^;    (10> 
$18,842.96-. 


ANNTJAIi   INTEREST. 

28.  Unless  otherwise  specified,  interest  upon  debts  is 
understood  to  be  payable  annually.  In  case  it  is  not  so 
paid,  it  is  permitted  in  some  States  to  charge  interest  upon 
overdue  interest.  In  some  other  States  this  practice  is 
illegal.  Where  it  is  intended  to  charge  ** annual  interest," 
the  written  obligation  should  contain  the  words  ''interest 
payable  annually." 

Example. — What  is  the  interest  at  Q%  of  $2,400  for  6  years  6  months, 
interest  payable  annually,  if  no  interest  is  paid  until  the  end  of  the 
time  ? 

Solution.— 

Interest  for  1  year    =  $2,400  X  .06  =    $  1  4  4.0  0 
Interest  for  6  yr.  6  mo.  =  $144  X^  =    $  9  3  6.0  0 
Interest  of  $144  for  51  +  4J  -f  3^  +  2i  -f  uV  J 

=  Interest  for  18  yr.  =  $144  X  .06  X  18  =       1  5  5.5  2 

$1,0  9  1.5  2    Ans. 

Explanation. — The  first  year's  interest  remains  unpaid 
for  5^  yr.,  the  second  for  4i  yr.,  etc.  The  sum  of  these 
periods  is  18  yr.  One  year's  interest  of  the  principal  is  $144, 
and  the  interest  of  this  for  18  >t.  is  ^155.52.  The  sum  of 
$936  and  8155.52  is  the  entire  interest  due. 
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J9.  Rule. — Find  the  interest  of  the  principal  for  one 
try  and  for  the  entire  time  the  debt  runs.  Find  the  sum 
the  several  periods  that  the  annual  interest  remains  unpaid^ 
ifor  this  time  find  the  interest  of  one  year's  interest  of  the 
>/.  The  sum  of  the  interest  of  the  main  debt  and  tliat  of 
'  unpaid  annual  interest  will  be  the  result  required. 


EXAMPLES  FOR  PRACTICE. 

SO.     In  the  following  examples,  assume  that  the  annual  interest 

tayable  but  unpaid,  and  find  the  entire  interest  due  at  the  end  of 

given  time : 

..     Of  $240  for  2  yr.  6  mo.  at  ^%, 

\.    Of  1380  for  3  yr.  8  mo.  at  5%. 

\.    Of  11,000  for  4  yr.  9  mo.  at  7jJ. 

t.     Of  $1,200  for  3  yr.  3  mo.  15  da.  at  6jf. 

\.    Of  $887.50  for  6  yr.  6  mo.  20  da.  at  A$. 

I.     Of  $7,625  for  8  yr.  7  mo.  18  da.  at  5j«. 

Answers.— (1)  $37.73-  ;    (2)  $74.42-  ;    (3)  $876.60;    (4)  $258.74;   (6) 
.03+;  (6)  $3.d21.7d+. 


PROBXiEMS   IN   rNTEREST. 

)1.     Given  tlie  Interest,  rate,  and  time,  to  find  the 
lneli>al. 

iVe  know  that  /  =  Prin.  X rate X time  (in  years);  or,  more 
efly, 

Prt  _   , 

100  ■"    ' 

en  r  is  the  rate  per  cent.     Hence,  multiplying  each  side 
100,  we  have  Prt  =  100/.     Now,  if  we  divide  each  side 

r  /,  we  have  — —  =  --.    Canceline:  rtoi  the  left  mem- 

'  rt  rt  ^ 

r  of  this  equation,  we  have 

100/ 


P  = 


rt 


That  is,  the  principat  is  equal  to  100  times  the  interest 
fided  by  the  product  of  the  rate  per  cent,  and  the  time, 

126D— 14 


\ 
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Example.— What  principal  in  4  yr.  9  mo.  at  5^  will  give  |152  interes-t.  ? 
Solution. — Applying  the  formula  and  noticing  that  9  mo.  =  |  yr.» 

8        20 
162X100  _Z^;ZXZf^X4_ 
^"     6X4}     -        ?XX9        ~'^^-    ^°^' 

Explanation. —  4f  being  in  the  divisor,  the  fraction 
must  be  reduced  to  the  form  of  an  improper  fraction  acM^d 
inverted.  The  rate  also  appears  in  the  inverted  form  of  -4—^^, 
since  .05  cannot  be  inverted. 

Example.— What  principal  at  ^%  will,  in  2  yr.  8  mo.  15da..  gi-%ir« 
1374  interest  ? 

Solution.— Changing  the  time  to  §}  years,  writing  ^%  as  y,  a:K3.c5 
applying  the  formula,  we  have 

2 

874X100  _WX100X^X24_ 
"VXlT"  J^^X^  -K800.    Ans. 

?    . 

33.  Rule. —  To  find  the  principal  when  the  interest^  ra^  ^^ 
and  time  are  given^  divide  100  times  the  interest  by  the  pn^^^^' 
uct  of  the  time  in  years  and  the  rate  per  cent. 


EXAMPL.ES  FOR  PRACTICE. 

33.      Find  the  principal,  when 

1.  Interest  =  $96,  time  =  2  years,  rate  =  4jf. 

2.  Interest  =  $131.25,  time  =  2  yr.  6  mo.,  rate  =  6jf. 

3.  Interest  =  $62.25,  time  =  2  yr.  3  mo.  20  da.,  rate  =  A\%, 

4.  Interest  =  $60,  time  =  180  days,  rate  =  5^. 

5.  Interest  =  $546,  time  =  3  yr.  5  mo.  18  da.,  rate  =  Z\%. 

6.  Interest  =  $23.75,  time  =  1  yr.  8  mo.  24  da.,  rate  =  ^i, 

7.  Interest  =  $43.60,  time  =  2  yr.  11  mo.  12  da.,  rate  =  1%. 

8.  Interest  =  $124.30,  time  =  3  mo.  20  da.,  rate  =  Sfjf. 

Answers.-^l)  $1,200;    (2)  $875;    (3)  $600;    (4)  $2,400;    (6)   $4,50^^' 
(6)  $249.13-  ;   (7)  $211.14-  ;  (8)  $11,094.55-. 


34,     Given   the  principal,   the    interest,    and    tJ^^ 
time,  to  find  the  rate  per  cent. 


{ 
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Resuming  the  equation, 

Prt  =  100/; 
dividing  each  side  by  /*/,  we  have 

Prt  _  100/  _  100/ 

Ft    -    Pt'^^^  "    Ft' 

That   is,    rate    per    cent  =  (interest  X 100) -f- (principal 
retime). 

Example. — At  what  rate  per  cent  will  $480  in  8  years  10  months  give 
192  interest  ? 
Solution. — Applying  the  formula, 

5        i 

_  100X92  _  myinv.^  _  .^    A«c 
'^-480x81"    my.n    "  *' 

35.     Kule. — Change  the  time  toyears^  and  divide  100  times 
^'he  interest  by  the  product  of  the  principal  and  the  time. 


EXAMPLES   FOR  PRACTICE. 

36*     Find  the  rate  per  cent  when 

1.  Principal  =  $2,875,  time  =  4  yr.  7  mo.  6  da.,  interest  =  $529. 

2.  Principal  =  fTTftO,  time  =  3  yr.  9  mo.  18  da.,  interest  =  $144.40. 

3.  Principal  =  $1,260,  time  =  2  yr.  Imo.  10 da.,  interest  =  $119.70. 

4.  Principal  =  $2,340,  time  =  2  yr.  6  mo.  20 da.,  interest  =  $828.90. 

5.  Principal  =  $4,870,  time  =  8yr.  5  mo.  24  da.,  interest  =  $1,017.88. 

6.  Principal  =  $7,200,  time  =  123  days,  interest  =  $114.80. 

7.  Principal  =  $1,500,  time  =  1  yr.  9  mo.  18  da.,  interest  =  $99. 

8.  Principal  =  $1,600,  time  =  5  yr.  7  mo.  6  da.,  interest  =  $380.80. 
Answers.-{1)  4jt;   (2)  5ji;   (3)  \\%\   (4)  ^i',   (5)  6^;  (6)  ^%\  (7)  8jJ{; 

<8)4Jj«. 


37.     Given   the   principal,   interest,   and    rate  per 
cent.,  to  And  the  time. 

If  we  divide  the  equation  Prt  =  100  /  by  Pr,  we  shall  have 

Prt  100/  ,  100/ 
-75—  =  '~f5 — >  or  /  =  —jz — , 
Pr  Pr  Pr 


\ 
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Otherwise  expressed,  this  means  that 
time  (in  years)  =  (100  X  interest)  -h  (principal  X  rate  per  cent). 

Example.— In  what  time  will  |4,480  at  Q^  give  1871.86  interest  ? 
Solution. — Applying  the  formula, 

OQQ 

_  100X871.86  _     m»     _  389 
^^^  ~     4,480X6     "  JmX^  "  ISffy'- 
20 

!Hyr.  =  8^yr.;  ^Xl2  =  ~  mo.  =  ^An^o.;  ^x80  =  27 da. 

Explanation. — The  result  is  obtained  in  years,  and  must  be 

reduced  to  years,  months,  and  days,     ff^  years  =  3-j^  years. 

29  X 12 
Since  there  are  12  months  in  one  year,  -j^  of  a  year  = 

=  f  J  months,  or  2^^  months.     Since  there  are  30  days  in  one 

9  X  30 
month,   y\  of  a  month  =  =  27  days.     Hence,   the 

required  time  is  3  jr.  2  mo.  27  da.     Ans. 

*38.     Rule. —  To  find  the  time,  when  the  principal^  interest^ 
and  rate  are  given,  divide  100  times  the  interest  by  the  produclr 
of  the  principal  and  the  rate  per  cent.,  and  reduce  the  result^ 
which  is  years,  to  years,  months,  and  days. 


.      EXAMPLES  FOR  PRACTICB. 

39.     Find  the  time,  when 

1.  Principal  =  $4,800,  interest  =  $652,  rate  =  6j<. 

2.  Principal  =  $680,  interest  =  $108.20,  rate  =  SjT. 

3.  Principal  =  $1560,  interest  =  $26,325,  rate  =  4Jjr. 

4.  Principal  =  $338.75,  interest  =  $35.23,  rate  =  A%. 

5.  Principal  =  $1,080.  interest  =  $112.50,  rate  =  Z%, 

6.  Principal  =  $1,800,  interest  =  $68,  rate  =  3}5P. 

7.  Principal  =  $1,050.  interest  =  $45.50,  rate  =  b%, 

8.  Principal  =  $1,000,  interest  =  $143,  rate  =  ^%. 

9.  Principal  =  $2,400,  interest  =  $74.80,  rate  =  SJjT. 

Answers. — (1)  2  yr.  3  mo.  5  da. ;  (2)  4  yr.  9  mo.  18  da. ;  (3)  1  yr.  7  ma 
15  da. :  (4)  2  yr.  7  mo.  6  da. ;  (5)  3  yr.  5  mo.  20  da. ;  (6)  1  yr. ;  (7)  10  ma 
12  da. ;  (8)  2  yr.  2  mo.  12  da. ;  (9)  6  mo.  24  da. 
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40«  GiTen  the  amount,  time,  and  rate,  to  find  the 
principal. 

Since  at  Qji  the  interest  of  $1  for,  say,  2  years,  is  12  cents,  the 
amount  is  $1  +  12  cents  =  $1.12.  Each  $1  of  the  principal 
iirill,  in  like  manner,  amount  to  $1. 12.  Hence,  if  we  divide  the 
amount  of  any  princii)al  in  a  given  time  at  a  specified  rate  by 
the  amount  of  $1  for  that  time  and  rate,  it  will  give  the 
number  of  times  $1  is  contained  in  the  principal. 

Or  using  the  rate  per  cent,  instead  of  the  rate,  we  may,  by 
means  of  the  following  formula,  express  the  process  of  find- 
ing the  principal : 

100^ 


P  = 


100  +  r/' 


That  is,  (100  X  amount) '-^  (100+ rate  per  cent.  X  time) 
=  principal. 

Example. — What  principal  will,  in  5  yr.  6  mo.,  at  4%,  amount  to 
1591.70? 

Solution. — Applying  the  formula, 

100X591.70  _  59,170  _ 
^  -  100  +  4  X5i  "     123     -  ^^-    ^°^' 

41,  Kule. —  To  find  the  principal,  when  the  amount,  rate, 
and  time  are  given,  divide  100  times  the  amount  by  100 
increased  by  the  product  of  the  rate  per  cent,  and  the  time. 

Note. — In  using  this  rule,  and  the  formula  given  in  Art.  40,  care 
must  be  taken  that  the  time  be  expressed  in  years  and  fractions  of  a 
year. 


EXAMPLES  FOR  PRACTICE. 

4S«     Find  the  principal  that  will  amount 

1.  To  $1,005  in  5  yr.  8  mo.  at  ^%, 

2.  To  $8,459  in  8  yr.  4  mo.  24  da  at  4\%, 

3.  To  $2,985  in  2  yr.  1  mo.  10  da.  at  5j{. 

4.  To  $1,448.00  in  2  yr.  10  mo.  24  da.  at  1%, 

5.  To  $2,858.50  in  1  yr.  6  mo.  12  da.  at  %%, 

Answers.-(1)  $750;  (2)  $3,000;  (3)  $2,700;  (4)  $1,200;  (5)  $2,250. 
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TRUE  DISCOUNT. 

43.  The  student  has  learned  that  any  deduction  ma^ 
from  a  debt  or  other  obligation  is  a  discount.  In  makiia 
such  deductions,  the  element  of  time  may  or  may  not  be  cc3 
sidered.  When  time  is  considered,  we  have  one  of  the  apps 
cations  of  interest.  True  discount  is  discount  when  tin 
is  considered  and  fio  interest  is  allowed  on  the  discount,  Ti^ 
discount  corresponds  exactly  to  the  problems  of  Inters 
given  in  Arts.  40-42 — the  case  in  which  the  amoimt,  ra^ 
and  time  are  given,  to  find  the  principal.  The  ter« 
employed,  however,  are  different. 

The  principal  is  called  the  present  i?irortli. 
The  rate  is  called  the  rate  of  discount. 
The  interest  is  called  the  true  discount. 
The  amount  is  called  the  debt,  or  obligration. 
True  discount  is  so  called  to  distinguish  it  from  bank  cT^ 
county  which  will  be  treated  later. 

44.  The  present  worth  of  an  obligation  is  a  sum  stL< 
that,  if  it  be  put  at  interest  at  a  specified  rate  for  a  giv^ 
time,  it  will  amount  to  the  obligation. 

Thus,  if  the  specified  rate  is  5^,  a  debt  of  $105  due  in  o:3 
year  is  worth  8100  now,  since  $100  placed  at  interest  at  ^ 
will  in  one  year  amount  to  $105. 

46.  True  discount  is  the  difference  between  a  debt  d"« 
at  a  future  time  and  its  present  worth. 

Thus,  $5  in  the  illustration  given  above  is  the  true  d' 
count  of  $105  due  in  one  year,  when  the  rate  of  discou- 
is  hi>, 

46.     Given  the  debt,  rate  of  discount,  and  time, 
find  the  present  worth  and  the  discount. 

The  present  worth  may  be  found  by  means  of  the  form"* 
of  Art.  40,  or  by  the  rule  of  Art.  41.     Thus, 


P  = 


100^  ^       _,         100  X  debt 

lOOT^r  or  present  worth  =    ^^^^^  . 
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IxAMPLK.— A  debt  of  $778,  which  has  1  yr.  5  mo.  20  da.  yet  to  run, 
IS  discounted  at  6%.  What  is  {a)  the  present  worth,  and  (d)  the  dis- 
coxint? 

Solution. — 1  yr.  5  mo.  20  da.  =  1^  years. 

/  X    T>_      .      ^u  100  X  778 

{a)    Presentworth=^^^^^^^ 

77.300X86       ,^^      ^ 
=       8,865       =  ^^^'    ^°*' 
id)    Discount  =  1778-1720  =  »58.    Ans. 

47.  If  the  debt  bears  interest,  its  amount  for  the  time  it 
tios  to  run  must  first  be  found,  and  that  sum  discounted  at 
t:he  specified  rate. 

£x AMPLE. — ^A  debt  of  $1,200  having  1  yr.  6  mo.  to  run  bears  interest 
^•t  6^.     What  is  its  present  worth  discounted  at  5%  ? 

Solution.— Amount  of  $1,200  in  1  yr.  6  mo.  =  $1,808. 

-A^pplying  the  formula, 

r^  ^       ^t.        100X1*808        180,800       «.  oia  .^^         a 

Present  worth  =  iooTlFxS  =  "107:5-  =  »1>216.74+.    Ans. 

'^S.  Rule. — I.  Divide  100  times  the  amount  of  the  debt 
'^^^k^n  it  is  duey  by  100  increased  by  the  product  of  the  time 
^^^W  the  rate  of  discount.     The  result  will  be  the  present 

XI.     Subtract  the  present  worth  from  the  debt^  and  the 
^^'^nainder  will  be  the  discount. 


EXAMPLES  FOR  PRACTICE. 

49.     What  is  the  present  worth  and  the  discount 

1.  Of  $900  due  in  9  months,  discounted  at  A%  ? 

2.  Of  $1,000  due  in  1  yr.  6  mo.,  discounted  at  6jJ  ? 
8.     Of  $800  due  in  5  mo.,  discounted  at  b%  ? 

4.     Of  $2,800  due  in  1  yr.  8  mo.  12  da.,  discounted  at  8%  ? 

6.     Of  $626  due  in  2  yr.  5  mo.  15  da.,  discounted  at  7%  ? 

6.  Of  a  note  for  $600  bearing  interest  at  5j^,  having  2  yr.  10  mo.  to 
^^n,  and  discounted  at  6j{  ? 

Answers.— (1)  $878.79-.  $26.21+;  (2)  $917.43+.  $82.57-;  (8) 
%783.67-h.  $16.83-;  (4)  $2,589.30-,  $260.70+;  (5)  $538.24-.  $91.76+; 
<e)  $685.47.  $99.68. 
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•      COMPOUND   INTEREST. 

60.  If  the  interest  of  a  principal  is  added  to  the  princr^i- 
pal  at  regular  intervals  to  form  by  each  addition  a  ne^^^ 
principal  for  the  next  interval,  the  resulting  interest  ^s 
called  compoond  Interest. 

Thus,  if  $100  be  placed  at  compound  interest  at  Gji,  wi'^fch 
the  understanding  that  the  interest  is  to  be  comi)ound^^d 
annually,  the  principal  will  be  $100  for  the  first  year,  $1^ZD6 
for  the  second  year,  $112.36  for  the  third  year,  etc. 

61.  Most  savings  banks  allow  compound  intere^^st, 
although  in  most  States  its  payment  cannot  be  legalflHly 
enforced,  even  though  it  be  specified  in  a  contract. 

Unless  otherwise   stated,    interest  is  understood    to'  be 

compounded  annually.  If  it  be  compounded  semiannual^dly, 
one-half  the  annual  rate  is  taken  as  the  rate ;  if  quarterMTIly, 
one-fourth  the  annual  rate  is  taken;  etc. 

62.  When  the  time  is  given  in  years,  months,  and  da  vs. 
the  interest  is  compounded  for  the  greatest  number  of 
entire  periods  included  in  the  time,  and  the  simple  inter^-^-^st 
of  the  last  principal  is  found  for  the  remaining  time. 

Example.— Find  the  compound  interest  of  $800  for  1  yr.  9  mo—    20 
da.  at  6%,  interest  compounded  semiannually. 
Solution.— 

$  8  0  0         =  prin.  1st  6  mo. 

2  4        =  int.  1st  6  mo.  =  §800  X  .03. 

§  8  2  4         =  prin.  2d  6  mo. 

2  4.7  2  =  int.  2d  6  mo.  =  §824  X  .03. 
§  8  4  8.7  2  =  prin.  3d  6  mo. 

2  5.4  6  =  int.  3d  6  mo..=  $848.72  X  .03. 
§  8  7  4.1  8  =  prin.  for  3  mo.  20  da. 

1  6.0  3  =  int.  for  3  mo.  20  da.  =  $874.18  X  .06  X  H- 
$  8  9  0.2  1  =  amt.  for  1  yr.  9  mo.  20  da. 
8  0  0         =  orij^inal  prin. 
$  9  0.2  1  =  comp.  int.  for  1  yr.  9  mo.  20  da.     Ans. 

Explanation. — In  1  yr.  9  mo.  20  da.  there  are  three  com^ 
plate  periods  of  6  mo.  each,  and  3  mo.  20  da.  besides.    Since  the^== 
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annual  rate  is  6)t,  for  6  mo.  the  rate  per  cent  is  Sjl.  Find- 
ing the  interest  at  3^,  and  adding  the  principal  for  these 
three  periods,  gives  $874. 18.  The  amount  of  this  sum  for 
the  remaining  3  mo.  20  da.  is  $890.21,  from  which  we  sub- 
tract the  original  principal.  The  remainder,  $90.21,  is  the 
required  compound  interest. 

53.  Compound  interest  is  calculated  in  actual  business 
by  means  of  a  table.  The  table  shows  the  amount  of  $1 
at  all  the  different  rates,  and  for  all  the  different  times  that 
are  likely  to  occur.  Having  the  amount  of  $1  at  any  given 
rate  and  for  any  number  of  periods,  we  multiply  it  by  the 
number  of  dollars  in  any  given  principal.  The  result  will 
be  the  amount  of  that  sum  for  the  given  time.  If  the  original 
principal  be  subtracted  from  this  amount,  the  remainder  is 
the  compound  interest  required. 

The  formula  for  compound  interest  is,  therefore, 

Comp.  Int  =  Pil  +  ry-P. 

In  this  formula,  r  is  the  rate,  and  n  the  number  of  periods 
— ^it  is  an  exponent  expressing  the  power  to  which  1+r 
must  be  raised  to  give  the  amount  of  $1  for  that  number  of 
perioda 

Example. — What  is  the  compound  interest  of  $600  for  4  years  at  fi%, 
interest  compounded  annually  ? 
Solution. — Applying  the  formula, 

Comp.  int.  =  $600  (1  +  .  06)* -$600. 
1.06*  =  1.262477;  $600x  1262477  =  $757.4862; 
$757.4862  -  $600  =  $157.49.     Ans. 

64.  In  the  foregoing  formula,  r  is  the  rate  for  one  of  the 
^qual  intervals  of  time — it  is  not  necessarily  the  rate  per  year. 
Tor  instance,  if  the  interest  is  compounded  quarterly,  r  is  one- 
fourth  of  the  rate  per  year;  if  compounded  semiannually,  r 
is  one-half  the  rate  per  year.  I  n  the  following  table,  the  num- 
bers in  the  columns  headed  **2A^  per  cent.,"  **  3  percent.,**  etc., 
are  the  values  obtained  by  raising  1 + ^  to  the  powerwhose  expo- 
nent is  the  number  of  complete  periods  during  which  the  inter- 
est is  compounded.  Thus,  in  the  column  headed  **4percent,," 
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COKPOUKB  INTJSUEST  TABIiE. 

Showing  the  amount  of  ^l^  at  various  rates  compound  interest ^  from 
X  to  20 years  interest  compounded  annually. 


Yr. 

'i\  per  ccDt* 

a  per  cent 

at  per  cent. 

4  p*r  ceot. 

h  per  cent. 

6  per  ernt. 

1 

1,025000 

1.080000 

1,035000 

1.040WO 

1.050000 

1.060000 

2 

1,050635 

1.060900 

1.071225 

1,081600 

1.102500 

1.123600 

B 

1.076891 

1.092727 

1.108718 

1.124864 

1.157625 

1.191016 

4 

1.108«13 

1,125509 

1,147523 

1.169869 

1,215506 

1,262477 

5 

1,181408 

1.159274 

1.187686 

1.216653 

1,276283 

1.338226 

fi 

1,159693 

1.1&4053 

1.229255 

1,265319 

1.340096 

1.418519 

7 

1,188686 

1,229874 

1.272279 

1,815932 

1,407100 

1.508680 

B 

1.318403 

1.366776 

1.316809 

1.368569 

1.477455 

1.593848 

9 

1,248863 

1,804773 

1,862897 

1 .423812 

1.651328 

1.689479 

10 

1.28008.1 

1.843916 

1.410509 

1.480244 

1,628896 

l,790e4B 

11 

1,313087 

1,384234 

1,459970 

1.539454 

1,710389 

1.898299 

13 

1.344889 

1.435761 

1,511069 

1.601033 

1.795856 

2.012197 

13 

1.378511 

1,468534 

1,WJS956 

1.665074 

1,885649 

2.132928 

U 

K 4 12074 

1.513590 

1,618695 

1.731676 

1.979932 

2.260904 

m 

1,448298 

1.5,^7967 

1.675349 

1.800944 

2.078928 

2.396556 

16 

L4S4r>06 

1.604706 

1.733986 

1,872981 

2,163875 

2.M0353 

17 

1.531018 

1,652848 

1,794676 

1.947901 

2,292018 

2,692778 

18 

1.559659 

1.703433 

1.857489 

2.025817 

2,406619 

2.854339 

19 

1.598650 

1.753506 

1,922501 

2.106849 

2,626950 

3,025600 

ao 

1.638616 

1.806111 

1.989789 

2.191128 

2.653298 

3,207136 

Yr. 

7  per  cent. 

8  per  cent. 

9  per  cent. 

10  per  cent. 

11  per  cent. 

18  per  cent 

1 

1.070000 

1.080000 

1.090000 

1.100000 

1.110000 

1.120000 

2 

1.144900 

1.166400 

1.188100 

1.210000 

1.282100 

1. 254400 

3 

1.225043 

1.259712 

1.295029 

1.331000 

1.367631 

1.404908 

4 

1.310796 

1.-360489 

1.411582 

1.464100 

1.518070 

1.57:«19 

5 

1.402552 

1.469328 

1.538624 

1.610510 

1.685058 

1.762342 

6 

1.500730 

1.586874 

1.677100 

1.771561 

1.870414 

1.973822 

7 

1.605781 

1.7i:3824 

1.828089 

1.948717 

2.076160 

2.210681 

8 

1.718186 

1.850930 

1.992568 

2.148589 

2.804537 

2.475963 

9 

1.838459 

1.999005 

2.171898 

2.857948 

2.558036 

2.773078 

10 

1.967151 

2.158925 

2.367364 

2.598742 

2.839420 

8.105848 

11 

2.104852 

2.331639 

2.580426 

2.858117 

3.151757 

3.478549 

12 

2.252192 

2.518170 

2.812665 

3.1:^28 

8.498450 

8.895975 

13 

2.409845 

2.719624 

8.065805 

8.452271 

3.888279 

4.368492 

14 

2.578534 

2.937194 

3.1^1727 

8.797498 

4.310440 

4.887111 

15 

2.759031 

3.172169 

8.642482 

4.177248 

4.784588 

5.478565 

16 

2.952164 

3.425948 

3.970806 

4.594978 

5.310893 

6.180892 

17 

3.158815 

8.700018 

4.827688 

5.054470 

5.895091 

6.866040 

18 

3.879932 

8.996019 

4.717120 

5.559917 

6.548551 

7.689964 

19 

3.616527 

4.815701 

5.141661 

6.115909 

7.263342 

8.612760 

20 

3.869684 

4.600957 

5.604411 

6.727500 

8.062309 

9.646291 

1.872081  is  the  value  of  1.04'*  to  6  places  of  decimals;  it  is 
also  the  amount  at  compound  interest  of  $1  for  16  years  at  4}<, 
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otmded  annually,  of  $1  for  8  years  at  8^,  compounded 
jinually,  and  of  $1  for  4  years  at  16^,  compounded  quar- 
since  in  each  case  the  number  of  periods  is  16  and  the  rate 
.  Hence,  if  it  was  required  to  find  the  amount  at  com- 
i  interest  of  $1  compounded  annually,  it  may  be  obtained 
ly  rate  per  cent,  from  1  to  20  years  from  the  table ;  if 
ounded  semiannually,  find  the  number  of  periods,  divide 
mual  rate  per  cent,  of  interest  by  2,  and  treat  these  results 
ears  "  and  **  rate  per  cent., "  respectively, when  using  the 
;  if  compounded  quarterly,  divide  the  annual  rate  per 
of  interest  by  4. 

LMPLE. — Find  the  amount  of  ^1  at  compound  interest  for  8  yr.,  6 
t  1%  when  compounded  (a)  annually;  (d)  semiannually;  (c) 
Tly. 

UTiON. — (a)    Referring  to  the  table,  the  amount  for  3  yr.  at  1%  is 
>4d.     The  simple  interest  for  6  mo.  on  $1.225048  at  1%  is  $1.225048 
=  $.042877-.      The     total    amount    is     $1.225048 +  $.042877- 
»7920-.     Ans. 

When  the  interest  is  compounded  semiannually,  there  are 
=  7  periods  in  8  yr.  6  mo.;  7jl^-f-2  =  Zi%.  Referring  to  the 
we  find  in  the  column  headed  *'81  per  cent,"  opposite  7,  in 
Q  of  years,  1.272279 ;  hence,  when  the  interest  is  compounded  semi- 
Uy,  the  amount  of  $1  for  8  yr.  6  mo.  at  7%  is  $1.272279.     Ans. 

When  the  interest  is  compounded  quarterly,  there  are  8}X4 
periods;  7j^h-4  =  IJjJ.  Since  there  is  no  column  in  the  table 
i  "1}  per  cent.,'*  the  amount  must  be  calculated  directly.  The 
It  of  $1  is,  then,  $1  (1-H.0175)>*  =  $lXl.0175»*  =  $1.274918.  Ans. 

.     Rule. — Multiply  the  amount  of  fl  for  the  given  time 

ate  by  the  principal^  and  from  the  product  subtract  the 

ipal.     The  remainder  is  the  compound  interest. 

there  is  a  partial  period^  find  the  amount  of  the  last 

ipal  for  this  partial  period^  and  then  subtract  the  original 

ipal. 

EXAMPLES  FOR  PRACTICE. 

'•  Find  the  compound  interest  of  the  following  amounts  for 
nes  mentioned,  and  prove  the  correctness  of  your  result  by  using 
ble.  Unless  otherwise  stated  the  interest  is  to  be  compounded 
Uy. 
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1.  Of  11,600  for  3  yr.  at  W. 

2.  Of  $960for  8  yr.  8  mo.  at  6j<. 
8.    Of  $1,280  for  5  yr.  6  mo.  at  4^. 

4.  Of  $2,400  for  8  yr.  10  mo.  20  da.  at « 

5.  Of  I860  for  4  yr.  4  mo.  12  da.  at  6^. 

6.  Of  $480  for  8  yr.  0  mo.  24  da.  at  8^,  interest  compounded  8eir=^i. 
annually. 

7.  Of  $287.50  for  1  yr.  11  mo.  15  da.  at  12%,  interest  compound*^ 
quarterly. 

8.  Of  $8,875  for  2  yr.  11  mo.  12  da.  at  6^,  interest  compounded  senzftf. 
annually. 

Answers.— (1)    $266.24;   (2)    $229.11;   (8)    $808.46;   (4)  $501.78;  <I9 
$104.49;  (6)  $167.65-;  (7)  $61.90-;  (8)  $788.48-. 


PARTTATi  PAYMENTS. 

67.  A  debt  or  obligation  may  be  discharged  at  one  pay- 
ment; or,  from  time  to  time,  payments  in  part  maybe  made, 
and  finally  at  a  time  of  settlement  the  remainder  of  the  debt 
may  be  paid.  Now,  it  is  obvious  that  interest  should  be 
allowed  upon  such  payments  as  are  made,  since  interest  is 
charged  upon  the  obligation  itself.  But,  if  a  payment  should 
be  less  than  the  interest  upon  the  debt  since  a  previous  pay- 
ment had  been  made,  to  subtract  such  payment  from  the 
debt  with  accrued  interest  would  result  in  increasing  the 
principal.  This  would  be  a  species  of  compound  interest 
which,  in  many  States,  is  illegal. 

68.  When  a  partial  payment  of  a  note  is  made,  the  date 
of  payment  and  its  amount  are  written  upon  the  back  of  the 
note,  and  this  record  of  it  is  called  an  Indorsement. 

The  following  rule  for  partial  payments  has  been  formu- 
lated by  the  Supreme  Court  of  the  United  States,  and  has 
been  adopted  by  most  of  the  States: 

69.  United  States  llulo. — I.  Find  the  amount  of  the 
priyicipal  to  the  time  zvhen  the  payment^  or  the  sufn  of  the 
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r/j,  is  greater  than  the  interest  then  due.  From  the 
'  subtract  the  payment  or  the  sum  of  the  payments^  and 
he  remainder  as  a  new  principal. 

Proceed  in  this  manner  to  the  date  of  settlement^  and 
f  amount  will  be  the  sum  still  due. 

To  compute  partial  payments  by  tlie  United 
role. 

PLE. — 

New  York,  Sept.  16,  1895. 
n  demand  I  promise  to  pay  John  Crawford,  or  order  ^  Twelve 
d  Dollars,  with  interest  at  6%,  value  received. 

Edward  G.  Carson. 

sements:  Jan.  1,  1896,  $120;  May  7,  1806,  $800;  Dec.  23, 1896, 
>t  19.  1897.  $400.    What  was  due  Jan.  1,  1898  ? 

noN. — 

il $1300 

from  Sept  16.  *96.  to  Jan.  1.  '96  (8  mo.  16  da.) . . .  21 

1221 

lyment 120 

incipal 1101 

from  Jan.  1,  '96,  to  May  7.  '96  (4  mo.  6  da.) 2  8.1  2 

1124.12 

payment 800 

ncipaL 8  2  4.1  2 

from  May  7.  '96.  to  Sept.  19.  '97  (1  yr.  4  mo.  12  da.)  6  7.5  8 

, 8  91.7  0 

third  and  fourth  payments 4  1  6.0  0 

ncipal 4  7  5.7  0 

from  Sept.  19,  '97.  to  Jan.  1,  '98  (3  mo.  12  da.). ..  8.0  9 

;  due  at  time  of  settlement $    48  3.79 

Ans. 

s  example,  860  days  are  considered  as  1  year.    The  third  pay- 
$16  is  less  than  the  interest  due  at  the  time  it  was  made; 
iccording  to  the  rule,  it  is  added  to  the  next  payment  of  $400 
interest  is  computed  to  the  time  of  the  fourth  payment 
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EXAMPLES  FOR  PRACTICB. 

61*     Find  the  amount  due  at  the  time  of  settlement  on  each  of 
the  following : 

1.  $iS,000.  Philadelphia,  July  U  189S. 
One  year  after  date,  for  value  received,  I  promise  to  pay  IVm, 

Gray,  or  order.  Two  Thousand  Dollars,  with  interest  at  6%. 

Henry  G.  Brown. 
Indorsements:  Dec.  16.  1896,  $850;  Mar.  1,  1897,  |25;  Oct  25.  1897, 
1400;  June  14,  1898,  |275.     Time  of  settlement.  July  1.  1899. 

2.  A  note  for  $3,000  at  6jt  dated  Mar.  5,  1893,  bore  the  following' 
indorsements:    Dec.  20,  1892.  $400;    Mar.  14.  1893,  $60;    Nov.  30.  1893, 
$360;  July  15.  1894,  $600.     Time  of  settlement.  Jan.  1.  1895. 

3.  A  note  for  $4,000  at  6$  dated  Sept.  1. 1886,  is  indorsed  as  follows: 
Jan.  1.  1887.  $500;  July  1,  1887,  $450;  Jan.  1.  1888,  $90;  Sept  1,  1888, 
$800.    Time  of  settlement,  Jan.  1.  1889. 

4.  Face  of  note,  $3,600,  rate  8^,  dated  May  1,  1890.  Indorsements: 
Dec.  1,  1890,  $600;  Mar.  1,  1891,  $100;  Dec.  1,  1891,  $800;  July  1,  1893, 
$1,000.     Time  of  settlement,  Dec.  1, 1892. 

Answers— (1)  $1,216.80;    (2)  $2,024.38;    (3)  $2,625.50;    (4)  $1,691.86. 

When  the  time  from  the  date  of  a  note  or  other  obligation 
is  less  than  a  year,  settlement  is  usually  made  by  a  method 
caMed  the  merchants'  rule. 

62.     The   Merchants'    Rule. — I.      By    the   method  of 

exact  interest,  find  the  amount  of  each  of  the  several  pay- 
ments from  the  time  each  is  made  to  the  date  of  settlement. 

II.  Subtract  the  sum  of  these  amounts  from  the  amount 
of  the  obligation  from  its  date  to  the  time  of  settlement.  The 
remainder  will  be  the  amount  still  due. 

Example.— Face  of  note.  §2,000;  rate,  H\  date  of  note.  Dec.  31, 1888; 
time  of  settlement,  Nov.  15.  1889.  Indorsements:  Mar.  10,  1889,  $2^)0; 
June  1,  1889,  $300;  Aug.  20,  1889,  $400;  Oct  1,  1889,  $500.  What  was 
due  at  time  of  settlement  ? 

Solution. — 

Principal $2000 

Interest  of  $2,000  for  *319  da 10  4.8  8^= 

Amount $  2  1  0  4.8  fc3 

♦Table  XX,  ^  4,  will  be  found  very  useful  for  finding  the  numbe — 
of  days  between  two  dates. 
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Amonnt  brought  forward $210 4.8 8 

Amount  of  $200  for  250  da $  2  0  8.2  2 

Amount  of  $800  for  167  da $  8  0  8.2  4 

Amount  of  $400  for  87  da $  4  0  5.7  2 

Amount  of  $500  for  45  da $  5  0  8.7  0 

Sum  of  payments*  with  interest $  1  4  2  5.8  8 

Amount  due  at  time  of  settlement $  6  7  9.0  0 

Ans. 


EXAMPLES  FOR  PRACTICE. 

63.     Solve  the  following  examples  by  the  merchants'  rule: 

1.  Debt,  $5,000;  rate,  5jt;  date  of  note,  July  1.  1894;  date  of  settle- 
ment, June  15,  1895.  Indorsements:  Sept.  10,  1894.  $1,000;  Dec.  13, 
1894,  $800;  Mar.  12,  1895,  $1,200;  May  1, 1895,  $1,200.  What  is  due  at 
the  time  of  settlement  ? 

2.  Face  of  note,  $8,400;  rate,  4%\  date  of  note,  Jan.  1,  1897; 
time  of  settlement,  Oct  20,  1897.  Indorsements:  Mar.  80, 1897,  $1,000; 
June  1.  1897,  $800;  Aug.  10,  1897,  $2,000;  Sept  15,  1897,  $8,000.  What 
is  due  on  the  note  at  time  of  settlement  ? 

8.  Debt,  $5,000;  rate,  e%;  date  of  note.  Nov.  1,  1897;  time  of  settle- 
ment. May  20,  1898.  Indorsements:  Dec.  20,  1897,  $900;  Jan.  1, 1898, 
^1,200;  Mar.  24,  1898,  $1,200;  Apr.  20,  1898,  $400.  What  is  due  at  time 
of  settlement  ? 

Answers.— <1)  $957.67;  (2)  $1,198.00;  (8)  $l,401.4t 


PROMISSORY  NOTES. 

64.  A  promissory  note  is  a  written  promise  to  pay  a 
certain  sum  at  a  certain  time. 

66.  The  maker  or  dra^ver  of  a  note  is  the  person  that 
promises  to  pay ;  the  payee  is  the  person  to  whom  the  note 
is  payable;  and  the  holder  is  the  person  that  owns  it. 

66.  The  flELce  of  a  note  is  the  sum  promised  to  be  paid. 
This  sum  should  be  written  both  in  figures  and  in  words. 

67.  Notes  are  of  two  kinds — notes  bearing  interest^  and 
notes  not  bearing  interest.  When  no  rate  of  interest  is 
specified,  the  legal  rate  in  the  state  or  county  where  the 
note  is  made  is  to  be  understood.     If  a  note  not  bearing 
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interest  is  not  paid  when  due,  it  bears  interest  at  the  lega^X 
rate  after  that  time  until  paid. 

68.  The  legal  rate  of  interest  for  money  varies  in  th^ 
different  states  of  the  Union  and  depends  on  two  facts: 

1.  The  rate  per  cent,  prescribed  by  statute  in  each  stat^ 
must  be  used  when  no  other  rate  is  agreed  upon;  this  pre- 
scribed rate  is  as  low  as  5%  in  some  states  and  as  higfh  as 
8%  in  others. 

2.  If  the  rate  is  agreed  upon  by  contract  it  can  be  no 
higher  than  6%  in  some  states,  and  is  without  any  limit  irx 
others.  Call  loans  by  banks  in  New  York  and  Penn- 
sylvania— which  are  loans  that  may  be  called  in  at  the  pleas- 
ure of  the  bank — may  command  any  rate  agreed  upon, 
provided  the  loan  is  $5,000  or  more. 

69.  The  punishment  for  usury — which  is  an  interest 
charge  higher  than  the  admissible  legal  rate — involves 
various  penalties,  from  the  forfeiture  of  the  excess  of 
interest  to  the   forfeiture   of   both  principal   and   interest. 

70.  If  a  debt  falls  due  on  a  Sunday  or  on  a  legal  holi- 
day or  half  holiday,  some  states  require  that  it  shall  be  paid 
on  the  day  before,  and  some  on  the  day  following  the  legal 
holiday  or  half  holiday. 

71.  Every  state  has  a  statute  of  limitation  according  to 
which,  after  the  expiration  of  a  certain  time,  a  claim  for 
money  does  not  hold  in  law.  This  time  is  different  for 
notes,  closed  and  open  accounts,  judgment  notes,  and  sealed 
documents  involving  claims  for  money. 

72.  Rates  per  cent.,  penalties  for  usury,  payments  with 
respect  to  holidays,  and  statutes  of  limitation  are  changed 
so  frequently  that  any  table  showing  them  at  a  given  time 
is  soon  out  of  date.  The  student  who  wishes  information 
relative  to  any  of  these  matters  can  get  it  at  any  bank; 
hence,  it  is  deemed  best  to  omit  it  from  this  treatise. 

73.  A  note  should  be  so  written  as  to  show  where  it  was 
made  and  when,  the  sum  promised  to  be  paid,  whether  it 
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does  or  does  not  bear  interest,  and  the  words  "value 
received.*'  The  law  assumes  that  no  one  is  to  be  compelled 
to  pay  unless  he  has  received  what  he  deems  an  equivalent. 
If  "value  received"  is  omitted,  the  holder  may  have  to 
prove  that  the  maker  of  the  note  did  actually  receive  value 
for  the  money  promised  in  it. 

74.  A  note  usually  specifies  where  it  is  to  be  paid — 
usually  at  a  bank.  If  no  place  is  designated,  the  holder's 
place  of  business  is  understood. 

75.  If  a  note  contains  the  words  "or  order,"  it  is  a 
negrotiable  note,  and  may  pass  like  a  bank  note  from  one 
person  to  another.  If  the  holder  of  a  negotiable  note  wishes 
to  dispose  of  it,  he  is  required  to  guarantee  its  payment  by 
indorsing  it — that  is,  by  writing  his  name  across  the  back  of 
the  note.  There  are  several  kinds  of  indorsements.  Thus, 
if  the  holder  is  John  Smith,  he  may,  on  the  back  of  the  note, 
write  John  Smith,  This  is  an  indorsement  in  blanks  and 
makes  John  Smith  responsible  for  the  payment  of  the  note. 

He  may  write.  Pay  to  William  Jones.  The  note  is  then 
payable  only  to  William  Jones. 

If  he  indorses  it.  Pay  to  William  Jo7ies,  or  order,  it  is  pay- 
able to  William  Jones,  or  to  any  one  to  whom  William  Jones 
may  order  it  to  be  paid. 

He  may  indorse  it,  Pay  to  William  Jones,  or  bearer,  and  it 
is  payable  to  any  person  that  presents  it. 

If  it  be  indorsed.  Pay  to  bearer,  it  is  payable  to  the  person 
that  presents  it  for  payment. 

76.  A  Joint  and  several  note  is  a  note  signed  by  two 
or  more  persons,  who  become  collectively  and  individually 
responsible  for  its  payment. 

A  note  is  protested  when  the  holder  of  it  notifies  the 
indorsers  in  l^gal  form  and  within  the  time  prescribed  by 
law  that  the  note  is  unpaid.  Unless  such  protest  is  legally 
made,  the  indorsers  of  a  note  are  not  responsible  for  its  pay- 
ment. This  protest  must  reach  the  indorser  not  later  than 
the  day  when  the  note  is  payable. 

126D— 15 
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77.  Some  forms  of  notes  used  in  actual  business  ar& 
given  below. 

S250.  New  York,  N.  K.,  Sepi.  17,  1696. 

On  demand  I  promise  to  pay  George  Camp,  or  order. 
Two  Hundred  and  Fifty  Dollars,  value  received, 

Howard  Gray, 

$1,000.  Scranicn,  Pa.,  July  5,  1896. 

Three  months  after  date,  for  value  received,  I  promisr 
to  pay  Stephen  Girard,  or  order,  Otie  Thousand  Dollars,  with 
interest  at  5%.  Charles  Goldwin. 

$3,000.  Philadelphia,  Pa.,  July  5,  1896^ 

Six  months  after  date,  we,  or  either  of  us,  will  pay  to 
George  Owen,  Three  Thousafid  Dollars,  value  received,  with 
interest  at  6%.  George  Kirwin. 

Henry  Potter. 
Erastus  Kirby. 
Payable  at  the  First  National  Bank. 

78.  In  some  states,  three  days  of  grace  are  allowed  before 
a  note  must  be  paid.  If  a  bank  in  a  state  where  grace  is 
allowed  discounts  a  note,  interest  is  charged  for  days  of 
grace. 

EXAMPLES    FOR    PRACTICE. 

79.  Solve  the  following  examples: 

1.  Write  a  negotiable  demand  note  for  $600,  with  interest  at  6%, 
and  make  Brown,  Jones  &  Co.  the  payee. 

2.  Write  a  non-negotiable  note  for  $4,0(X),  with  interest  at  5^,  pay- 
able in  30  days,  yourself  being  the  maker  and  Howard  Crosby  the 
payee. 

3.  How  much  will  pay  the  following  note  when  due,  without  grace? 

$.57ojP/„.  New  York,  N.  J'.,  Sept.  19,  1898. 

Sixty  days  after  date,  for  vatue  received,  I  promise  to  pay  Ralph 
lYert'tofi,  or  order,  Five  Hundred  Seventy- Fii-e  and  -^J^^  Dollars,  with 
interest  at  A\  %  .  Henry  Miles. 

Ans.  $579.82. 
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BANK  DISCOUNT. 

80.  Bank  discount  is  the  charge  made  by  a  bank  for 
Psiying  a  note  or  other  obligation  before  it  is  due.  This 
charge  is  the  interest  on  the  amount  of  the  obligation  from 
the  time  it  is  discounted  until  its  maturity.  This  interest  is 
s-cibtracted  from  the  face  of  the  obligation,  and  its  holder 

'"^ceives  for  it  the  remainder,  which  is  called  the  proceeds. 

*^ence,  bank  discount  is  inequitable,  since  interest  is  charged, 

*^ot  only  upon  the  sum  actually  paid  for  the  obligation,  but 

^-Iso  upon  the  discount. 

81.  In  states  where  days  of  grace  are  allowed,  bank  dis- 
^^unt  is  calculated  for  3  days  more  than  the  time  specified 
^Xa  the  note. 

Thus,  if  a  60-day  note  for  $1,000  is  discounted  at  a  bank, 
'^'he  interest  of  $1,000  is  found  for  63  days,  and  is  subtracted 
^rom  $1,000.  If  the  rate  of  discount  is  6%,  the  holder  will 
deceive  as  proceeds  $1,000  -  $10.50  =  $989.50. 

82.  It  is  evident  that  the  owner  of  the  note  should 
receive  for  it  the  true  present  worth  of  $1,000  payable  in  63 
days,  or  $989.61.  The  bank  gives  him  only  $989.50,  or  11 
cents  less  than  he  should  get.  When  it  is  considered  that 
the  sums  annually  discounted  by  most  banks  amount  to 
millions  of  dollars,  it  will  be  seen  how  much  of  their  gain 
is  unearned. 

83.  The  maturity  of  a  note,  when  grace  is  allowed,  is 
on  the  last  day  of  grace.  The  time  of  maturity  is  generally 
indicated  on  such  notes.  Thus,  Mar.  7/10,  written  on  a  note 
means  that  it  matures  nominally  on  March  7,  and  legally  on 
March  10. 

The  term  of  discount  is  the  time  from  the  discounting 
of  the  note  to  its  maturity. 

84.  In  the  case  of  an  interest-bearing  note,  the  sum  dis- 
counted is  the  amount  of  the  note  at  maturity  calculated 
f'-om  the  time  of  discounting  it. 
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85.  Banks  usually  require  that  a  discounted  note  sh: 
be  payable  at  the  bank  that  discounted  it,  and  they  rare 
discount  notes  having  more  than  90  days  to  run. 

86.  To  find  tlie  time  i^lien  a  note  matures,  tl 
term  of  discount,  tlie  discount,  and  tlie  proceeds. 

Example. — Find  (a)  the  discount,  and  {6)  the  proceeds  of  the  folic 
ing  note: 

$484-5^^^,..  Newark,  N.  J.,  Oct.  4,  15 

Sixty  days  after  date,  for  value  received,  I  promise  to  / 

William  Hall,  or  order.  Four  Hundred  Eighty-Four  and  -j^  D 

lavs,  at  the  Ninth  National  Bank,  Henry  ParshaU 

Discounted,  Oct.  :20,  1907,  at  6%. 

Solution. — 

(fl)  Maturity,  Dec.  3,  1907. 

Term  of  discount,  44  days. 

Discount,  $3.55.     Ans. 

{b)  Proceeds,  $484.60  -  $3.55  =  $481.05.    Ans. 

Explanation. — Sixty  day^  after  Oct.  4  is  Dec.  3,  the  dj 
of  legal  maturity.  From  the  time  of  discount,  Oct.  20, 
Dec.  3  is  44  days,  for  which  the  interest  at  6%  is  $3.1 
Subtracting  the  discount,  $3.55,  from  the  face  of  the  no 
$484.60,  gives  $481.05,  the  proceeds. 

Example. — Find  (a)  the  discount  and  (bi)  the  proceeds  of  the  folic 
ing  note,  allowing  for  days  of  grace. 

$1,000.  Chicago,  III.,  August  6,  U 

For  value  received,  I  promise  to  pay,  three  months  after  date 

Ernest    Hazard,    or    order,    One     Thousand    Sixty    Dollars^    u 

interest  at  8% .  Eniil  Reeves 

Discounted,  Sept.  1,  1907,  at  6%. 

Solution. — 

(a)     Maturity.  Nov.  6/9,  1907. 

Amount  of  note  at  maturity $  1  0  8  1.9  1 

Term  of  discount,  69  days 

Discount 1  2.4  4    A 

{b)     Proceeds $  1  0  6  9.4  7    A 

Note. — In  nearly  all  states  days  of  grace  have  been  abolished,  1 
they  are  still  allowed  in  some  states. 

87.  Kiile.  —  I.     If  the  7iote  bears  interest,  fifid  its  amot 

at  the  time  of  ?naturity. 


•OCX),  due  in  60  days,  discounted  at  6% .  . 
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II.  Find  the  interest  on  the  face  of  the  note  at  the  given 
rette  of  discount^  or^  if  it  is  an  interest-bearing  note^  on  the 
^^nount  of  the  note  at  the  date  of  legal  maturity  at  the  given 
"^ate  of  interest^  and  the  result  will  be  the  bank  discount, 

III.  Subtract  the  bank  discount  from  the  face  of  the  note^ 
r-  from  its  amount  at  maturity ^  and  the  remainder  will  be 
h^  proceeds,  

EXAMPLES    FOR    PRACTICE. 

88*      Solve  the  following  examples: 

1  .     Find  (a)  the  bank  discount  and  {b)  the  proceeds  of  a  note  for 

\{a)    $50.00. 
^'\{b)    $4,950.C 

2.  Find  (a)  the  bank  discount  and  (^)  the  proceeds  of  a  grace 
»^^  for  $4,000,  due  in  90  days,  discounted  at  5%. 

r  (a)    $51.67. 
IW     $3,948.33. 

3.  Required,  [a)  the  bank  discount  and  (f>)  the  proceeds  of  a  grace 
>t«  for  $7,600,  due  in  30  days,  discounted  at  8%. 

\{a)    $55.73. 
l(<^)    $7,544.27. 

-*.  A  note  for  $8,000  dated  July  9,  1906,  is  discounted  at  6%  on 
^I3t.  7,  1906.    If  it  is  a  90-day  note,  what  are  the  proceeds? 

Ans.  $7,960.00. 

S.  A  grace  note  for  $2,800  bearing  interest  at  6%,  and  due  in 
^    days,  is  discounted  at  5%.    What  are  the  proceeds? 

Ans.  $2,804.64. 

6.  $8,476-j<y^.  Scranton,  Pa.,  Jan.  8,  1909. 
Six  months  after  date  /  promise  to  pay  to  Charles  Brown ,  or 

'^^der^  Eight    Thousand  Four  Hundred  Seventy -Six  Dollars,  value 
^^ceived,  unth  interest  at  6%.  Howard  Bristow. 

Find  the  proceeds  of  the  foregoing  note  if  discounted  April  24, 1909, 
at  5%.  Ans.  $8,639.34. 

7.  A  note  for  $2,800,  due  in  3  months,  is  dated  June  5,  1908,  and 
bears  interest  at.7%.  It  is  discounted  July  20,  1908,  at  6%.  Find  the 
proceeds.  Ans.  $2,826.68. 

8.  A  note  for  $96,000,  with  interest  at  8%,  is  dated  Nov.  16,  1907, 
and  is  due  in  90  days.  It  is  discounted  Dec.  20,  1907,  at  6%.  Find 
how  much  the  proceeds  differ  from  the  true  present  worth. 

Ans.  $8.45. 


32  ARITHMETIC.  §  8 

89.  To  find  the  face  of  a  note  'when  the  procee^ls, 
time,  and  rate  are  i^iven. 

Example. — The  proceeds  of  a  note  discounted  at  a  bank  for45cfl.£Lys 
at  6%  were  $1,488.     What  was  the  face  of  the  note? 

Solution. — 

Interest  of  $1  for  45  days  =  $0.0075. 

Proceeds  of  $1  due  in  45  days  =  $1  -  $0.0075  =  $.9925. 

Face  of  the  note  =  $1,488  -r-  $.9925  =  $1,499.24.    Ans. 

90.  Rule. — Divide  the  given  proceeds  by  the  proceeds  a^  ^1 
for  the  given  time,  and  the  quotient  will  be  the  face  of  the  rm^^ie. 


EXAMPLES    FOR    PRACTICE. 

91.     Solve  the  following  examples: 

1.  A  60-day  note  discounted  at  a  bank  at  6%   yields  $1,24^-  77. 
What  is  its  face?  Ans.  $1,2^0  --36. 

2.  The  proceeds  of  a  note  for  2  mo.  12  da.,  discounted  at  a  bart  1^  at 
7% ,  are  $4,079,625.     Find  the  face  of  the  note.  Ans.  $4,157  -  ^. 

3.  Given,  rate  of  discount,  %%\  time,  90  days;  proceeds,  $3,6I3.  '^4- 
Find  the  face  of  the  note.  Ans.  $3,687-  ^9- 

4.  Given,  rate  of  discount,  7%;  time,  30  days;  proceeds,  $86,382.  ^3. 
Find  the  face  of  the  note.  Ans.  $86,888-  '^• 

5.  Given,  time,  51  days;  rate,  \%\  proceeds,  $484.57.     What  isC^^^^ 
face  of  the  note?  Ans.  $487.r-:^^^- 

6.  A  note  for  60  days  discounted  at  \\%  yields  $81,815.33.     Whatr^^^ 
its  face?  Ans.  $82,433.&^^  ' 

7.  Write  in  proper  form  a  (>0-day  note  payable  at  the  Chemic-^  ^I!^\\ 
Bank  of  New  York,  which,  if  discounted  when  the  note  is  made,  wi^  .- 
yield  at  5%.  $7,850  proceeds.  Ans.  Face,  $7,915.9^ 


DUTIES. 

92.  Duties,  or  customs,  are  taxes  levied  by  govern  X^^^ 
ments   on   imported    goods    for  the  purpose    of   producing- 
revenue  and  for  the  protection  of  home  industries. 

93.  There    are    two    kinds    of  duties:    ad    valorem   an^^  ^^^ 
specific.     An  ad  valorem  duty  is  estimated  at  a  certain  pe^^^^ 
cent,  of  the  market  value  of  the  goods  in  the  country  fron^^^^^*^ 
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which  they  are  imported;  as,  silks,  50%,  musical  instruments 
16%,  etc.  The  market  value  of  the  gfoods  is  the  invoice 
value  after  deducting:  discounts  and  before  extra  charg^es, 
such  as  commission,  freight,  boxing;,  etc.,  are  added. 

94.  A  specific  duty  is  a  duty  levied  oh  imported  s;oods 
according:  to  the  weight,  measurement,  or  number  of  the 
articles,  without  reference  to  their  value;  as,  wheat  15  cents 
I^er  bushel,  coal  75  cents  per  ton,  etc.  Some  kinds  of  mer- 
ohandise  are  subject  to  both  ad  vjalorem  and  specific  duties. 
In  computing  specific  duties,  the  long  ton  of  2,240  pounds 
and  the  hundredweight  of  112  pounds  are  used. 

95.  An  invoice  is  an  itemized  statement  of  the  mer- 
chandise shipped.  It  contains  the  names  of  purchaser  and 
seller,  a  description  of  the  quality  and  quantity  of  the  goods, 
the  price  and  incidental  charges.  Invoices  are  made  out  in 
the  weights  and  measures  and  the  currency  of  the  country 
from  which  the  goods  are  imported.  Thus,  the  price  and 
cost  of  goods  imported  from  Germany  would  be  given  in 
marks/  from  France,  in  francs;  from  England,  in  £  s.  d. 

96.  Before  computing  duties  the  following  allowances 
are  made:  Tare,  a  deduction  for  the  weight  of  boxes  or 
crates;  leakage,  an  allowance  for  loss  of  liquids  imported 
in  barrels  or  casks;  and  breakai^e,  an  allowance  for  loss  of 
liquids  imported  in  bottles.  The  net  quantity  is  what 
remains  after  deducting  tare,  leakage,  or  breakage. 

97.  Ad  valorem  duties  are  computed  by  the  rules  of 
percentage;  the  net  invoice  price  is  regarded  as  the  dase,  the 
ad  valorem  duty  as  the  perceniagCy  and  the  rate  of  duty  as 
the  rate. 

Duties  are  not  computed  on  fractions  of  a  dollar;  if  the 
cents  are  less  than  50  they  are  rejected;  if  more,  they  are 
counted  as  a  dollar. 

98.  Rule. — To  find  the  ad  valorem  duty,  reduce^  ii  neces- 
sary^ the  net  invoice  price  to  U,  S,  money y  deduct  allowances, 
and  multiply  the  remainder  (expressed  in  even  dollars)  by  the 
rate  of  ad  valorem  duty. 
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To  find  the  specific  duty^  multiply  the  net  quantity  by  the 
rate  of  specific  duty  per  unit  of  quantity. 

Example  1. — What  is  the  duty  on  an  invoice  of  silks  valued  at 
24,360  francs,  the  ad  valorem  rate  being  60%? 

Solution.— Referring   to   Art.  98,  24.360  francs  =  24,360  X  .193 
=  $4,701.48.     Duty  =  $4,701  X  .60  =  $2,820.60.    Ans. 
The  48  ct.  is  rejected,  being  less  than  50  ct.     (Art.  07.) 

ExAMPLB  2. — What  is  the  duty  on  820  gallons  of  brandy  at  $1.50 
per  gallon,  leakage  3%  ? 

Solution.—         Leakage  =  820  X  .03  »  24.6  gal. 

Net  quantity  =  820  -  24.6  =  795.4  gal. 

Duty  =  795.4  X  1.50  =  $1,193.10.    Ans. 


EXAMPLES    FOR    PRACTICE. 


99.     What  is  the  ad  valorem  duty  on  an  importation  invoiced  at 
(a)     £430  12  s.  4  d.,  allowing  5%  breakage,  rate  of  duty  40%  ? 
\b)     36,750  lira,  allowing  2%  for  tare,  rate  of  duty  24%? 
\c)     9,264  marks,  rate  of  duty  85%  ? 
\d)    4,700  yen,  rate  of  duty  14%  ? 


Ans. 


(a)  $796.40. 

{b)  $1,668.24. 

(r)  $1,874.25. 

{d)  $327.74. 


What  is  the  specific  duty  on  an  importation  of 
{e)      3,200  bushels  potatoes  at  15  cents  per  bushel? 
(/)      60  dozen  bottles  of  wine  at  $3.00  per  dozen,  breakage  10%? 
{g)     125  gross  of  empty  bottles,  breakage  6%,  duty  10  cents  per 
dozen  ? 

(A)     3  tons  6  hundredweight  of  iron  castings  at  \  cent  per  pound? 

(<f)   $480. 


Ans. 


(/)  $162, 
(g)  $141. 
(A)   $55.44. 

1.  What  is  the  duty  on  25,670  pounds  of  pig  iron  at  $5.00  per  ton  ? 

Ans.  $57.30. 

2.  What  is  the  duty  on  five  blocks  of  marble  each  12  feet  long, 
4  feet  wide,  and  21  feet  thick,  at  65  cents  per  cubic  foot?      Ans.  $390. 

3.  What  is  the  duty  on  an  importation  of  2,650  yards  of  woolen  goods 
weighing  620  pounds  net  and  valued  at  72  cents  per  yard,  the  rates  of 
duty  being  60  cents  per  pound  and  30%  ad  valorem  ?        Ans.  $944.40. 
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4.  An  importation  of  mnsical  instruments  from  Germany  is  valued 
at  13,670  marks;  what  is  the  duty  at  17^%  ad  valorem?    Ans.  $569.28. 

5.  An  importer  buys  French  silks  at  $1.80  per  yard  and  pays  a  duty 
of  35%  ad  valorem,  and  $.60  per  yard  specific;  at  what  price  per  yard 
must  the  silk  be  sold  to  yield  a  profit  of  25%  ?  Ans.  $3.79. 

6.  What  is  the  duty  at  65%,  upon  a  consignment  of  1,350  dozen  kid 
g^loves  invoiced  at  115  francs  per  dozen?  Ans.  $19,475.95. 


CONVERSION  OF   CURRENCY. 

100,  For  commercial  transactions  between  importers 
and  exporters,  each  country  has  established  a  monetary 
system  different  from  the  systems  of  other  countries;  it  is 
important,  therefore,  to  know  the  equivalents  of  these  dif- 
ferent systems.  For  every  country,  either  gold  or  silver 
has  been  chosen  as  the  standard.  A  certain  fixed  weight 
of  that  standard  has  a  name,  and  is  called  the  monetary 
unit.  In  most  countries,  this  unit  is  not  coined;  thus,  the 
pound  sterling  is  coined,  but  the  gold  dollar,  the  gold  franc, 
the  gold  mark,  etc.  are  not. 

The  gold  valuations  of  these  units  are  proclaimed  each 
year  by  the  Secretary  of  the  Treasury  of  the  United  States, 
and  these  valuations  are  used  in  custom-house  computations 
of  the  value  of  all  importations  of  merchandise. 

101.  The  following  table  gives  a  list  of  the  countries 
having  fixed  currencies,  their  standards,  monetary  units, 
United  States  gold  equivalents,  and  their  principal  coins. 
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COUNTRIES  WITH   FIXED  CURKENCIBS. 

Note, — The  following  official  (United  States  Treasury)  valuations  of  fortlflj 
coins  do  not  include  "'rates  of  exchange." 


CoQDtriei. 

Standards 

Monetary 
Unit. 

Value  in 
U.S.  Gold. 

Cobts. 

Arisen  tlT)«  Republic  . 

Gold  and  silver 

Peso 

•Q.9G5 

anrenCine;    aflver— peso  aa4 

division  a. 

Auttiia-Hniigary  .  . 

Gold 

Ciu^u 

.SOS 

Gold-ao   crowns    (W.OW)    ssl 
10  crowofi. 

Belsium  .  ^  ^  .  *  .  * 

Gold  uid  silver 

Franc 

.1«S 

Gold— 10  and  OD  franc  pieces:  ifr 
ver— 6  Jrancs. 

BrazJ] 

Gold 

MUrda 

.ue 

Gold-S,  10.  uid  30  milrels:  dl 
ver— #,  1,  and  3  inflnla. 

BHttih  Kortti  Amer- 

ica {cicept  NCTT- 

foundlandj     .... 

Gold 

Dollar 

l.M 

Britlih  HoDdtira* .  , 

Gold 

Dollar 

LOtt 

Chile     

Gold 

P^ao 

.s«a 

Go1d*-esctido  (nSS).  doubloa 
(Ct.eS^  and  coodor  (f7J0l; 
§Qver^peao  and  divlsjop^. 

Costs  Rics 

Gold 

Colon 

Ae^ 

Golcl-2, 5,  10,  and  30  colon*,  lil- 
ver-6. 10.25.  aad^ccDttslmot^ 

Cubs 

Gold  and  allver 

Peio 

.■926 

Go  1  d  -  d  o  ubl  oon  ^  t5.01 .7 ) ;  ailTei- 
pcso  ^60 cents). 

Dcomark    ,..,,, 

Gold 

Crown 

.268 

Gold— 30  and  30  -crowns. 

Ecuador *  . 

Gold 

Sucre 

.4»7 

Gold- 10  Sucre  !i  (S4.M6AJ;  lilvtf 
— iiucre  and  division «. 

E^pt 

Gold 

PoTjnd  (too 
pl  a a Cera) 

4W3 

Gold— JO.  20,  60,  and  ino  plisten; 
Hilvcr-l,  3,  10.  uDd  WpiaittTl. 

Finlfttid 

Gold 

Mark 

™ 

Gold— 10  and  20  marks  {fl.lB 
and  •S.Sh^.S). 

Prsnes    

Gold  and  aUver 

Franc 

'"^ 

Go3d-5. 10,30,  AO.  and  lOOfraneie 

OemsDr 

Gold 

Mark 

.038 

Gold-i.  10.  apd  20  raarks. 

Great  SritaJu  .... 

Gold 

Poupd  stor- 

ling 

im 

Gold— sovcrffien  ^  pound  ittr- 
Unci  and  half  sovereign. 

Greece     

Gold  and  stiver 

Drachma 

.IfS 

Gold-6,  10,  20,  ».  and  100  dracli- 
mas:  silver— 5  dracbmai. 

Hafti 

Gold  and  silver 

Gourde 

.wa 

Silver- gourde. 

IddJa     . 

Gold 

Rupee 

.934 

Gold— so^^relaoo  f»4  M*fc);  sO^ 
ver— rupee  and  divisions. 

nz\y 

Gold  and  silver 

Lira 

.19(3 

Gold"5.  10,  20,  M.  Md  100  liM: 
silver^ 5  lire. 

Japan  

Gold 

Yen 

<M 

lfiold-1.2.  F^.  10.  aDd2Dyen. 
\  loo  sen  =  1  yen. 

Liberia 

Gold 

Dollar 

1,00 

NL»thcrlftpd4 

Gold  and  silver 

Ftorin 

.402 

Gold-10  florlna;  silver—*,  1,  and 

2i  florion. 

NcwtoundJand     ,  ,   . 

Gold 

Dollar 

1.014 

Gold"<2(*-2.02,7j. 

^crii 

Gold 

Sol 

.487 

Gold— libra     ($4  f^6S)-      sflver-^ 

aol  and  divisions. 

Portugal 

Gold 

Mllrels 

LM 

Gold^l.  2,  *.  and  10  mllreit. 

KusBla     

Gold 

Ruble 

.&1& 

Gold— Imperial  1ST. 718 >  and  k 
imperEal  <«S.80};  £Uver-l.  i 
and  1  ruble. 

Spain 

Gold  and  Bilver 

Ptfseta 

JBS 

Gold-2fi  pesetas^  silver— ^pese- 
tas. 
Gold- 10  and  20  crowns. 

Sweden  and  Norway 

Gold 

Ctowd 

.268 

SwUietlanil  ..... 

Gold  and  silver 

Prime 

,1!>3 

Gold-5.  10,  20.  W.  and  10*  f raoc*; 
ullver—i  francs. 

Turkey . 

Gold 

Piaster 

.044 

Gold-a5.  50,  100,  200.  and  » 
piaster*. 

Uniriiay     

Gold 

Peso 

1.D34 

G  old  -  pe  so :  silver  -  peso  asd 
divjalons. 

Veaeinela 

Gold  and  silver 

BoIivBT 

,ira 

Gold-6,  10,  20,  M,  fkD^  too  boU- 
vars;  silver-Sbolivaia. 
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102.     To  convert  foreig^n  money  into  United  States 
grold  valuations. 

Rule. — Multiply  the  total  amount  in  foreign  money  by  the 
United  States  equivalent  of  the  foreign  unit. 

Example.— What  is  the  value,  in   United   States  money,  of  the 
following  French  invoice? 


Goods. 

ill 

United  SUtes 
Money. 

Dollars. 

Cents. 

28|  gross  bottles  of  brandy,  at  74  francs 
per  dozen 

80  pieces  silk  each  32  meters  by  76  centi- 
meters, at  4  francs  95  centimes  per 
s<)uare  meter 

Total,  in  United  States  money  .... 

Solution.—- 


28i  gr.  =  28i  X  12  =  342  doz. 

342  X  74  fr.  =  25,308  fr. 

25.308  X  $.193  =  $4,884.44. 

75  cm.  =  .75  m. 

32  m.  X  .75  =  24  sq.  m. 

24  sq.  m.  X  80  =  1,920  sq.  m. 

1,920  X  4.95  fr.  =  9,504  fr. 

9.504  X  $.193  =  $1,834.27. 

$4,884.44  +  $1,834.27  =  $6,718.71. 


Goods. 

French 
Money. 
Francs. 

United  States 
Money. 

Dollars. 

Cents. 

281  gr.  bottles  of  brandy,  at  74  fr.  per 
doz 

25,308 
9,504 

4,884 
1,834 

44 

80  pieces  silk,  each  32  m.  by  75  cm.,  at 
4  francs  95  centimes  persq.  m 

27 

Total,  in  United  States  money 

6,718  j       71 

Ans.    $6,718.71. 
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103.    To  conrert  United  States  money  Into  forelg^n. 
money. 

Rule. — Divide  the  total  amount,  in  United  States  money,  hy^ 
the  United  States  equivalent  of  the  foreign  unit. 

Example. — What  is  the  value,  in  marks,  of  the  following  United 
States  invoice? 


Goods. 

United  States 
Money. 

German 
Money. 

Dollars. 

Cents. 

Marks. 

20,720  pounds  cement  at  $11.42  per  ton,  less  5% 

190  plates  of  plate  glass  27  in.  X  48  in.  at  $2.14 

per  square  foot 

Total,  in  German  money 

Solution. — 

20,720  lb.  -5-  2,240  =  9.25  T. 

9.25  X  $11.42  =  $105.64. 

$105.64  X  .05  :=  $5.28.    $105.64  -  5.28  »  $100.1 

$100.36  •^  .238  =  421.68  marks. 

27  in.  X  48  in.  =  1,296  sq.  in. 

1,296  sq.  in.  X  190  =  246,240  sq.  in. 

1  sq.  ft.  =  144  sq.  in. 

246.240  sq.  in.  ^  144  =  1,710  sq.  ft. 

1,710  X  $2.14  =  $3,659.40. 

$3,659.40  -f-  .238  =  15,375.63  marks. 

421.68+15,375.63  =  15,797.31  marks. 


Goods. 

United  States 
Money. 

Marks. 

Dollars. 

Cents. 

20,720   lb.    cement   at   $11.42   per   T.. 

less  5^ 

\m  plates  of  plate  glass  27  in.  X  48  in., 

at  $2.14  per  sq.  ft 

100 
3,659 

36 
40 

421.68 
15,375.63 

Total,  in  German  money 

1 

15,797.31 

Ans.     15,797.31  marks. 
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BXAMPI^S    FOR    PRACTICB. 

104.     Solye  the  following  examples: 

1.    Find  the  value,  in  marks,  of  the  following  United  States  invoice: 


Good!. 

United  States 
Money. 

Marks. 

Dollars. 

Cents. 

144  dozen  bottles  of  wine  at  $12  per  gross  .   .   . 
12&  tons  coal  at  $3.75  per  ton 

xuLMi,  lu  vjciuittu  ziioxiey      ....••••• 

Ans.  2,574.58  marks. 

2.  What  is  the  duty  on  cigars  and  cigarettes  valued  at  24,352 
pesetas  and  weighing  239.5  kilos,  ad  valorem  duty  2b%  and  specific 
duty  $4.50  per  pound?  Ans.  $3,551.01. 

3.  What  is  the  duty  on  an  invoice  of  10,000  pairs  French  hosiery 
valued  at  9,000  francs,  ad  valorem  duty  15%  and  specific  duty  67^  cepts 
per  dozen  pairs  ?  Ans.  $823.05. 

4.  Find  the  value,  in  United  States  money,  of  the  following 
Japanese  invoice: 


Goods. 

Japanese 
Money. 

United  States 
Money. 

Yens. 

Dollars. 

Cents. 

2,000  pieces  earthenware  valued  at  6,000  yens, 
allowing  a  discount  of  4i% 

600  rolls  matting  40  yd.  to  the  roll  at  50  sens 
per  yard 

Total,  in  United  States  money 

Ans.  $8,829.54 


ARITHMETIC 
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STOCKS  AND  BONDS. 

.  If  any  work  involving  a  large  expenditure  of  money 
)  be  undertaken,  it  is  usual  to  organize  a  company,  and 
nire  a  charter  under  the  laws  of  some  state.  The  char- 
d  company  then  issues  shares,  which  are  sold  to  any  per- 
$  having  money  to  invest,  and  willing  to  incur  the 
ices  of  loss.  The  advantage  of  having  a  charter  for  the 
pany  is  that  the  shareholders,  in  case  the  business  is 
rofitable,  are  liable  for  the  debts  of  the  company  only  to 
amount  of  their  shares.  Otherwise,  any  member  of  the 
pany  can  be  compelled  to  pay  all  of  its  debts.  More- 
*,  a  chartered  company  can  do  business  just  as  an  indi- 
al — that  is,  it  may  sue  or  be  sued  for  debts,  enter  into 
racts,  etc. 

»     The  par  value  of  shares  is  the  amount — usually  125, 
or  1100 — specified    in  the  certificates  issued    to    its 
cribers. 

hen  the  business  of  a  company  is  profitable,  its  shares 
above  par,  or  for  more  than  their  face  value ;  if  it  is 
rofitable,  the  shares  sell  at  a  discount,  or  below  par, 

,  When  a  company  gains  in  its  business,  it  pays  its 
eholders,  from  time  to  time,  part  of  its  profits,  called 
dends. 

,  Dividends  are  declared  quarterly,  semiannually,  or 
lally,  and  are  usually  paid  at  the  general  ofi&ce  of  the 
pany. 

For  notice  of  copyright,  see  page  immediately  following  the  title  page. 
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5.  If  the  business  is  at  a  loss,  the  shareholders  may  be 
required  to  make  good  the  loss.  Such  payments  are  called 
assessments. 

6.  If  a  man  buys  stocks  of  a  company  and  makes  partial 
payments  on  them,  such  payments  are  called  instalments. 

7.  A  bond  is  a  written  obligation  imder  seal  to  pay  a 
certain  sum  at  a  specified  time. 

8.  Bonds  to  furnish  money  for  the  national  or  any  state 
government,  or  for  a  city,  county,  town,  village,  or  for  an 
incorporated  company,  are  prepared  and  sold  in  the  open 
market.  The  money  accruing  from  such  sales  may  be  used 
for  current  expenses,  or  for  such  improvements  as  may  be 
desired.  The  bonds  are  secured  by  the  property  of  those 
who  issue  them,  and  bear  interest  payable  quarterly,  semi- 
annually, or  annually. 

9.  Kei^istered  bonds  are  numbered,  and  the  names 
their  purchasers  are  recorded.  To  sell  registered  bonds,  the 
transfer  must  be  recorded  on  the  books  of  the  company  that:^^  -t 
issued  them.  Sometimes  bonds  have  coupons  attached,  sta —  -«- 
tingthe  amount  of  interest  due  atcertain  times.  These  coupons^  .ms 
may  be  detached,  and  exchanged  for  money  at  the  generaT-^l 
office  of  the  company,  or  at  a  bank  acting  for  the  company.        — 

10.  Government  or  State  bonds  are  usually  designated  bj^r^y 
the  interest  they  bear,  or  by  the  time  when  they  are  payable  ^r=^e. 
Thus,  **U.  S.  3^'s,  1907"  are  bonds  of  the  United  Stater  -^^s 
Government  bearing  interest  at  3^^,  and  payable  in  1907. 

11.  A  stock  broker  is  a  person  whose  business  coii«r::«n- 
sists  in  buying  and  selling  bonds  or  stocks  for  others.  HLZr  -is 
compensation  is  a  certain  per  cent,  of  the  par  value  of  Wi^m. — lie 
stocks  bought  or  sold.  The  compensation  of  a  broker  Sr  \s 
called  brokerage. 

13.     The  par  value  of  stocks  is  to  be  understood  as  lOi^^^, 
unless  some  other  value  is  given.     Whatever  may  be  tl:       le 
market  price  of  stocks  and  bonds,  brokerage  is  calculated  c-     ^n 
their  par  value. 
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Example  1.— Find  the  cost  of  480  shares  of  Canadian  Pacific  stock 
hought  at  128},  if  the  brokerage  is  ^%. 

Solution.'    (128|  +  i)  X  480  >:  169,340.    Ans. 

Example  2. — How  many  shares  of  bank  stock  selling  at  112  can  be 
bought  for  189,700,  if  the  brokerage  is  ^%  ?  The  par  value  of  the  shares 
is  $50.00. 

Solution. — ^The  cost  of  1  share  at  the  market  price  is  1.12x960 
=  $56;  the  brokerage  per  share  is  .00|X960  =  90.06|.  Therefore, 
total  cost  of  1  share  =  $56  +  10.06}  =  $56.06},  and  the  number  of 
shares  bought  =  $89,700 +  $56.06}  =  1,600  shares.    Ans. 

13.  Note. — Unless  otherwise  stated,  the  par  value  of  each  share 
will  alwa3rs  be  assumed  to  be  $100.00.  Then,  in  example  1  above,  the 
cost  of  1  share  is  $128.60.  But  the  broker  gets  i%,  or  }  of  $1.00  per 
share  for  selling  them.  Therefore,  the  totalcost  to  the  purchaser  of 
480  shares  is  (lsSi4-})x480  =  $59,840. 

14.  Rule. — I.  To  find  the  cost  of  any  number  of  shares 
of  stocky  multiply  the  sum  of  the  market  price  per  share  and 
the  brokerage  by  the  number  of  shares^  and  the  product  will 
be  the  cost. 

II.  To  find  the  number  of  shares  that  can  be  bought  for  a 
^ven  sum^  divide  the  given  sum  by  the  cost  of  one  sltare, 
including  the  brokerage^  and  the  quotient  will  be  the  number 
oj  shares. 

1 5*  Example. — How  much  must  be  invested  in  railroad  stock  that 
I^ays  a  quarterly  dividend  of  2}^,  in  order  to  have  an  income  of  $4,000, 
If  they  are  bought  at  104|,  brokerage  being  \%  ? 

Solution. — The  expression,  **a  dividend  of  ^\%^'  means  2}  per  cent, 
on  the  par  value  of  the  stock.  Hence,  since  the  quarterly  dividend  is 
Sjjf,  the  annual  income  per  share  of  $100  will  be  $10.  Consequently, 
X.O  obtain  an  annual  income  of  $4,000,  there  must  be  bought  4,000 -i- 10 
=  400  shares ;  then  each  share  will  cost  $104  J  +  $},  and  their  total  cost 
^ill  be  400  times  as  much,  or  $104f  X  400  =  $41,860.     Ans. 

Example. — What  per  cent,  is  realized  by  buying  ^%  bonds  at  89}, 
l>rokerage  being  \%  ? 

Solution. — Since  each  share  costs  $89j4-$}  =  $90,  and  each  share 
yields  $4  annual  income,  the  per  cent,  realized  will  be  found  by  dividing 
the  gain,  $4,  by  the  entire  cost  of  one  share.     Hence, 
$4 +  ($89}  4-$})  =  .04}  =  4}JJ.     Ans. 

16.  Rule. — I.  To  find  the  investment  that  will  yield  a 
given  income^  divide  the  income  by  the  gain  from  one  share^ 
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and  the  quotient  will  be  the  number  of  shares  that  must  be 
bought ;  then  multiply  the  cost  of  one  share  by  the  number  of 
shares^  and  the  product  zuill  be  the  investment. 

II.  To  find  the  rate  per  cent,  of  income  from  money  invested 
in  stocks  or  bonds ^  divide  the  gain  yielded  by  one  share  by  the 
cost  of  a  share y  and  multiply  the  quotient  by  100. 


EXAMPLES  FOR  PRACTICE. 

17*     1.    What  must  be  paid  for  138  shares  of  Standard  Oil  stock 
at  128^,  brokerage  \%  ?  Ans.  $16,432. 

2.     How  many  shares  of  Union  Gas  Co.  stock  at  08}  can  be  bought 
for  $89,550,  the  brokerage  being  \%  ?  Ans.  400  shares. 

8.     How  much  will  68  U.  S.  A%  bonds  of  1907  cost  at  116J,  brokerage 
being  \%  ?  Ans.  $7,980.50. 

4.  The  cost  of  some  railroad  stock  was  $18,150,  for  which  a  man  paid 
$187}  per  share,  and  \%  brokerage.     How  many  shares  did  he  buy  ? 

Ans.  182  shares. 

5.  Find  the  cost  of  240  shares  of  mining  stock  at  98},  brokerage 
being  \%.  Ans.  $28,670. 

6.  How  much  must  be  paid  for  5j^  city  bonds  to  yield  an  annual 
income  of  $1,250,  if  they  cost  104|,  brokerage  \%  ?  Ans.  $26,250. 

7.  What  is  the  rate  per  cent,  received  on  the  foregoing  investment  ? 

Ans.  A\\%. 

8.  Bank  stock  that  pays  an  annual  dividend  of  lOjt  is  bought  for 
lOOj,  brokerage  \%.     What  per  cent,  is  realized  by  investing  in  it  ? 

Ans.  9^^^. 

9.  How  much  must  be  paid  for  the  bank  stock  mentioned  above,  to 
endow  a  college  professorship  with  an  annual  income  of  $5,000  ? 

Ans.  $55,000. 

10.  How  much  more  is  the  rate  per  cent,  of  income  on  ^%  stock 
bought  at  119 J  than  on  ^%  stock  bought  at  107 J,  brokerage  in  each  case 
being  1%!  Ans.  \\%. 

It.  How  much  per  cent,  better  is  an  investment  in  ^%  securities 
bought  at  80  than  1%  stock  at  84,  not  regarding  brokerage  ?      Ans.  \l%. 

12.  How  much  better  is  a  gain  of  20;*  on  an  investment  at  80  than  a 
gain  of  18^  on  an  investment  at  90  ?  Ans.  5;». 

13.  A  man  left  his  wife  an  annual  income  of  88,000  by  an  investment 
in  ^%  bonds  bought  at  11  Ij,  brokerage  being  \%.     What  did  they  cost  ? 

Ans.  $178,200. 
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EXCHANGE. 

18.  Sxchanfire  is  a  method  of  paying  debts  in  a  distant 
place  without  transmitting  money.  It  is  done  by  means  of 
draftSy  or  bills  of  exchange, 

19.  Thus,  suppose  that  A,  who  does  business  in  Scran  ton, 
sells  $5,000  worth  of  goods  to  B,  who  does  business  in  Pitts- 
burg; also,  that  C  in  Scran  ton  owes  15,000  to  D  in  Pittsburg. 
Then,  B  in  Pittsburg  owes  A  in  Scranton,  and  C  in  Scranton 
owes  D  in  Pittsburg.  A  writes  an  order  directing  B  to  pay  to 
C  $5,000,  and  sells  this  order  to  C,  who  pays  A  $5, 000  for  it.  C 
endorses  the  order,  and  makes  it  payable  to  D ;  he  sends  the 
order  to  D,  who  presents  it  to  B,  and  B  pays  D  $5,000.  A  and 
D  thus  have  the  money  that  was  due  them,  B  and  C  have  the 
g'oods,  and  no  money  had  to  be  sent  outside  of  Scranton  or 
outside  of  Pittsburg.  The  diagram  below  will  serve  to  make 
the  operation  clearer.  The  order  directing  pajonent  to  be 
made  is  called  a  draft,  or  a  bill  of  exchanfi^e. 

Scranton.  Pittsburg. 

sells  $6,000  worth  of  goods  to 
A  B 

writes  an  order  for  $6,000  to  be  paid  by 


w  »;: 


/& 


^ 


"S 


owes  $5,000  to 
C  B 

sends  order  on  B  to 

The  foregoing  explanation  explains  the  purpose  and  con- 
venience of  a  draft.     Usually,  however,  the  transaction  is 
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conducted  through  a  bank  or  broker.  Thus,  suppose  that  B  in 
Pittsburg  owes  A  in  Scran  ton  $5, 000,  and  that  B  wishes  to  pay 
A  without  incurring  the  danger  and  risk  of  actually  sending 
the  money.  He  goes  to  a  bank  in  Pittsburg  and  buys  a  draft, 
say,  on  New  York,  pajdng  15, 000  and  as  much  more  as  the  bank  - 

charges  him  for  its  trouble.  The  Pittsburg  bank  then  makes  ^ 
out  a  draft  directing  a  New  York  bank  to  pay  to  A's  order  — a 
15,000.  B  sends  draft  to  A,  who  endorses  it  and  presents  it  z^ 
either  at  the  New  York  bank,  or,  more  conveniently,  at  a  j^ 
Scranton  bank,  where  it  is  cashed.  The  Scranton  bank  sends  .g=^ 
the  draft  to  some  other  bank  (preferably  a  New  York  bank)  ^) 
with  which  the  Scranton  bank  has  dealings,  and  this  bank  in 
turn  presents  it  at  the  bank  drawn  on,  which  credits  the  bank . 
presenting  the  draft,  and  debits  the  Pittsburg  bank.  At  stated  - 
intervals  the  various  banks  balance  their  accounts,  at  which^rXTi 
time  the  debtor  banks  forward  to  the  creditor  banks  the^^jc 
amounts  due  them. 

Or,  again,  suppose  that  B  in  Pittsburg  owes  A  in  ScrantoBr:^«n 
15,000,  and  that  A  desires  to  collect  this  amount  from  B.  J^^^A 
draws  *  a  draft,  or  order,  on  B,  directing  him  to  pay  the  cashier:  ^^r 
of  A*s  bank  the  15,000  due  A.  A  then  leaves  this  draft  at  hiss  M:  is 
bank,  and  the  bank  sends  it  to  some  bank  in  Pittsburg,  whicYrMT-^h 
bank  presents  the  draft  to  B,  who  pays  that  bank  the  money,  ^^i^- 
This  bank  then  notifies  the  Scranton  bank  that  it  has  collectec^^  ^^d 
the  draft  and  has  placed  the  money  to  the  Scranton  bank's  **  -'s 
credit.  The  Scranton  bank  then  notifies  A  that  the  draft  ha*  -^^3s 
been  collected  and  that  the  money  has  been  placed  to  A's  credit:^"    t. 

20.  Exchange  between  different  parts  of  the  same  countr — ^^' 
is  domestic  exchange,  and  between  different  countries  mr  is 
foreign  exeliange. 

21.  A  siglit  draft  is  payable  when  presented  for  pa^     >• 
ment;  a  time  draft  is  payable  after  a  specified  time.    Tin      "ne 

drafts  are  usually  made  to  run  30,  60,  or  90  days,  and  in  sou 3e 

places  days  of  grace  are  allowed  on  them. 


*  To  draw  a  draft  is  to  request  the  payment  of  a  certain  sum,  at  4 
certain  time,  to  a  certain  person,  his  order,  or  to  bearer. 
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When  a  time  draft  is  presented  to  the  drawee,  if  he  desires 
to  pay  it,  he  writes  across  its  face  the  word  **  Accepted," 
the  date  of  acceptance,  and  his  name.  The  draft  then 
becomes  due,  the  number  of  days  stated  in  the  draft,  from 
the  date  of  acceptance,  instead  of  from  the  date  of  the  draft. 
A  time  draft,  thus  accepted,  in  reality  becomes  a  promissory 
note.  Sight  drafts  do  not  need  to  be  accepted,  as  they  are 
usually  paid  when  presented. 

22.  The  dra^ver  of  a  draft  is  the  person  that  requests 
pajrment  to  be  made;  the  drawee  is  the  person  requested  to 
make  such  payment;  and  the  payee  is  the  person  to  whom 
t.be  money  is  to  be  paid. 

23*  A  draft  is  accepted  by  the  drawee  if  he  writes  on 
its  face  the  word  ''Accepted"  and  the  date  of  acceptance, 
together  with  his  name.  He  thus  becomes  liable  for  its 
payment 

24.  Discount  is  allowed  on  time  drafts,  and  is  com- 
puted on  the  amotmt  or  on  the  face  of  the  draft. 


FORM  OF  A  DRAFT. 


tiii5^jf.  Scran f 071,  Pa,,  Jan,  .9,  1S08 

At  sights  pay  totheorder  of  Henry  Hudson,  Four  Hun- 
dred Sixty-five  ^%  Dollars,  value  received,  and  charge 
to  the  account  of  The  Colliery  Engineer  Company, 

To  Brown  &  Bird, 
Chicago^  III, 


Explanation. — The  Colliery  Engineer  Co.  corresponds  to 
A  in  Art.  19,  Brown  &  Bird  to  B,  and  Henry  Hudson  to  C. 
Henry  Hudson  endorses  the  draft,  **Pay  to  the  order  of 
J.  R.  Robinson,"  and  signs  his  name;  he  forwards  the  draft 
to  J.  R.  Robinson,  of  Chicago  (who  corresponds  to  D),  and 
he  presents  it  to  Brown  &  Bird  for  acceptance. 
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DOMESTIC   EXCHANGE. 

26.  Exchange  may  be  at  par^  above  par,  or  below  par. 
For  example,  consider  two  cities,  as  New  York  and  New 
Orleans.  If  New  Orleans  owes  more  money  in  New  York 
than  New  York  owes  in  New  Orleans,  there  will  be  more 
persons  in  New  Orleans  who  wish  to  buy  drafts  on  New 
York  than  there  are  sellers ;  hence,  a  buyer  in  New  Orleans 
will  be  willing  to  pay  a  seller  more  than  the  face  value  for  a 
draft  on  New  York.  Therefore,  in  New  Orleans,  exchange 
on  New  York  will  be  above  par,  or  at  a  premium.  In  New 
York,  however,  there  will  be  more  sellers  than  buyers,  and 
the  seller  will  be  willing  to  take  less  than  the  face  of  a  draft 
on  New  Orleans.  Therefore,  in  New  York,  exchange  on 
New  Orleans  will  be  below  par,  or  at  a  discount.  If  there 
is  an  equality  of  debts  between  New  York  and  New  Orleans, 
exchange  will  be  at  par.  The  premium  or  discount  is  only 
so  much  as  will  suffice  to  cover  the  cost  of  safely  transferring 
the  money  from  the  debtor  city  to  the  creditor  city. 

26.     To  find  the  cost  of  a  sigrlit  draft. 

Example  1. — Find  the  cost  of  a  sight  draft  on  Baltimore  for  $3,800, 
exchange  being  at  \%  premium. 

Solution.—    $2,800  X  .005  =  $14;  §2,800-}-$14  -  $2,814.     Ans. 
Or,  §2.800  X  1.005  =  $2,814.     Ans. 

Example  2.— What  must  be  paid  for  a  sight  draft  on  New  York  for 
$3,675,  at  p  discount  ? 
Solution.—  $3,675  X  .0075  =  $27.5625; 

$3,675 -$27.56  =  $3,647.44.     Ans. 
Or,  $3,675  X  (1  -  .0075)  =  $3,647.44.     Ans. 

37.  Rule. — Fi?id  the  premium  or  the  discount.  The  sum 
of  the  face  of  the  draft  and  the  premium,  or  the  difference 
between  the  face  of  the  draft  and  the  discount,  will  be  the 
cost  of  the  draft. 

KXAMI*LES  FOU  PRACTICE. 

28.      Solve  the  following  examples: 

1.  Find  the  cost  of  a  sight  draft  for  $1,876  at  {a)  IJjJ  premium; 
{J))  \%  discount.  .       J  (a)  $1,899.45. 

^°^|  {b)  11,866.62. 
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2.    The  face  of  a  sight  draft  is  |7,875.56,  and  the  premium  is  |^. 
Find  its  cost.  Ans.  $7,988.56. 

8.     How  much  will  it  cost  to  pay,  by  a  sight  draft  on  San  Francisco, 
a  bill  of  $7,528,  when  exchange  is  at  1^^  discount?  Ans.  $7,415.08. 

29.     To  And  the  cost  of  a  time  draft. 

Example.— Find  the  cost  of  the  following  draft  at  fj<  premium,  when 
money  is  worth  55f  interest,  allowing  3  days  of  grace. 


WtSOO^iVV.  New  York,  July  i,  1898. 

Ninety  days  after  sight,  pay  to  William  Wood,  or  order. 
Four  Thousand  Eight  Hundred  Dollars,  value  received, 
and  cliarge  to  my  account, 

John  Steinway, 
To  Henry  Brothers, 
New  Orleans,  La, 


Solution. — 

$4,800  X  .01291  =  162  =  int.  of  $4,800  at  n%  for  98  da. 
$4,800 -$62  =  $4,738  =  proceeds  of  $4,800. 
$4,800  X  .0075  =  $36 ;  $4,738  4-  $36  =  $4,774.    Ans. 

Explanation. — The  bank  discount  at  5%  for  93  days  on 
$4,800  is  $62;  hence,  the  proceeds  of  $4,800,  payable  in 
93  days,  is  $4,738.  The  premium  on  the  face  of  the  draft 
is  $36.     This,  with  the  proceeds,  is  the  cost  of  the  draft. 

30.  Rule. — Find  the  proceeds  of  the  face  of  the  draft 
for  three  days  more  than  the  time  the  draft  has  to  run. 
Find,  also,  the  premium  or  the  discount,  on  the  face  of  the 
draft.  The  sum  of  the  proceeds  and  the  premium,  or  the 
difference  between  the  proceeds  a?id  the  discount,  will  be  the 
cost  of  the  draft. 

If  days  of  grace  are  not  alloived  in  the  state  where  the  draft 
is  payable,  find  the  proceeds  for  the  time  the  draft  has  to  run^ 
and  then  proceed  as  before. 

Note. — When  grace  is  allowed  it  is  always  3  days.  Whether  or 
not  grace  is  allowed  in  a  given  state  can  be  ascertained  at  any 
bank.  If  grace  is  to  be  understood  in  the  examples  that  follow,  the 
fact  will  be  stated. 
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EXAMPLES    FOR    PRACTICE. 

31*     Solve  the  following  examples: 

1.  The  face  of  a  draft  is  $5,000;  the  discount  is  ^;  the  time 
elapse  before  it  is  payable  is  60  days.  Find  the  cost  of  the  draft  wh 
money  is  worth  6^  Ans.  $4,922.5*- 

2.  How  much  will  it  cost  to  pay  by  draft  payable  80  day^  afl 
sight,  with  grace,  a  bill  of  $3,250,  at  a  premium  of  1^,  money  beii 
worth  6%7  Ans.  $3,280.r    '^'^' 

3.  When  exchange  is  at  a  discount  of  f^.  and  money  is  worth  4^   ^A^> 
what  must  be  paid  for  a  60-day  time  draft  for  $6,000?         Ans.  $5,91^     — ^ 


32.  To  find  the  fEkce  of  a  sight  or  a  time  draft. 

Example.— What  is  the  face  of  a  sight  draft  bought  for  $3,00(F^^^^ 
exchange  being  ^%  discount? 

Solution.—  $1.00  -  $.005  =  $.995. 

$3,000  -*-  .995  =  $8,015.08.     Ans. 

Explanation. — One  dollar  of  the  face  will  cost  $0,995  ^^  '  ' 
hence,  there  must  be  as  many  times  one  dollar  of  the  fac^^^^^^'^ 
as  .995  is  contained  times  in  the  entire  cost,  or  3,015.08. 

Example. — Find  the  face  of  a  60-day  draft  costing  $2,343.51  whec^  -^^^ 
money  is  worth  1%  and  exchange  is  at  |;j?  premium,  allowing  grace. 

Solution. — When  the  place  where  the  draft  is  to  be  paid  is  not  stated,--  ^ 
days  of  grace  should  be  allowed.    Hence,  the  time  is  60  +  3  =  63  days.  -->^^ 

Interest  of  $1  for  63  days  at  7^  =  $0.01225. 
Proceeds  of  $1  =  $1  -  $0.01225  =  $0.98775. 
Premium  on  $1  =:  $0.01375. 

Proceeds  -h  premium  =  $0.98775  4-  $0.01375  =  $1.0015. 
Face  of  draft  =  $2,343.51  -f-  1.0015  =  $2,340.     Ans. 

33.  Rule. — Divide  the  amoufit  paid  for  the  draft  by  the 
amount  that  ic ill  pay  for  SI  of  its  face. 


EXAMPLES    FOR    PRACTICE. 

34.      Solve  the  following  examples: 

1.     Allowing  grace,  find  the  face  of  a  90-day  draft  costing  $6,000, 
when  discount  is  IJ;^  and  money  is  worth  5j?.  Ans.  $6,156,413. 
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2.  A  man  paid  $484.72  for  a  60-day  draft,  with  grace,  premium 
'being  1%^  and  money  worth  0%  interest.  What  was  the  face  of  the 
draft?  Ans.  $484.96. 

3.  If  a  draft  that  is  payable  80  days  after  sight  with  grace  costs 
92,800  when  discount  is  |^  and  money  worth  6^,  what  is  its  face? 

Ans.  $2,836.88. 

4.  Find  the  face  of  a  sight  draft  costing  $1,200,  when  exchange  is 
»t  1%%  discount  •  Ans.  $1,216.78. 


FOREIGN   EXCHANGE. 

85*  Foreign  bills  of  exchange  are  drawn  in  sets  of  two, 
called  a  set  of  excliangre.  These  are  numbered  1  and  2, 
and  are  sent  by  different  mails  ;  only  the  first  presented  for 
payment  has  any  value.  Formerly,  foreign  bills  of  exchange 
were  drawn  in  sets  of  three,  and  are  frequently  so  drawn  now. 

36.  Exchange  is  at  a  premium  or  at  a  discount  according 
to  the  balance  of  trade,  or  to  the  time  that  must  elapse  before 
payment  is  to  be  made. 

Thus,  let  A  and  B  denote  two  countries  engaged  with  each 
other  in  commerce.  Suppose  that  the  balance  of  trade  is  in 
B's  favor.  By  this  is  meant  that  A  owes  B  more  than  B 
owes  A.  Now,  it  is  clear  that  A  must  send  money  at  some 
risk  and  expense  to  B  to  equalize  matters.  If  one  were  to 
get  in  A  a  draft  payable  in  B,  it  would  put  A  more  deeply  in 
debt  to  B.  This  fact  would  put  a  premium  upon  the  draft, 
and  a  discount  upon  a  draft  drawn  in  B  upon  A. 

Again,  a  sight  draft  upon  either  country  would  cost  more 
than  a  time  draft. 

37.  The  Secretary  of  the  Treasury  of  the  United  States 
issues,  on  the  first  of  January  of  each  year,  a  statement  show- 
ing, in  terms  of  its  own  gold  monetary  unit,  the  value  of 
the  monetary  unit  of  each  other  country,  that  is,  in  dollars 
and  cents. 

38.  The  daily  papers  of  our  commercial  cities  give  quo- 
tations showing  the  rates  of  exchange  from  day  to  day.  One 
of  these  follows : 
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Sterling  exchange*  was  again  weak  and  lower.  Continental^ 
exchange  was  also  lower.  Rates  are:  Long  bills,  $4.88}  @  $4.82f^ 
sight  drafts.  $4.84}  ®  $4.85.  and  cable  transfers,  $4.85}  ®  K85}  -j 
Francs  are  quoted  at  5.21{  for  long  and  5.20  for  short;  reichsmarks^s 
94}  @  94^Y  ^o^  ^^^^  ^^^  ^  @  ^^  ^^'  short;  guilders,  89}  @  89{|  foir^ 
long  and  40  @  40|^  for  short 

Note. — A  reichsmark  (mark  of  the  empire)  is  the  same  as  a  mark^^^ 
about  2^  cents.  The  exchange  value  of  4  marks,  or  reichsmarks,  i^s. 
given  in  commercial  quotations  in  the  daily  newspapers. 

39.  A  person  going  from  New  York  to  England  carried 
with  him,  instead  of  money,  a  draft  like  the  following: 


New  York,  Oct.  i,  1891. 
Exchange  for  £820-12-6  sterling. 

At  sight  pay  this  First  of  Exchange,  second  of  same 
tenor  and  date  unpaid,  to  Edward  Howe,  or  order,  the 
sum  of  Eight  Hundred  Twenty  Pounds  £820-12-6  sterling. 
Value  received,  and  charge  to  the  account  of 

Smith,  Jones  &  Co. 
To  Baring  Bros.  &  Co., 
London,  England. 


Example  1. — Find  the  cost  of  the  foregoing  draft  in  New  York  when 
exchange  on  London  is  4.84}. 

Solution.—    £820-12-6  =  £820  12s.  6d.  =  £820.625. 
$4.8475  X  820.625  =  $3,977.98.     Ans. 

Example  2. — What  must  be  paid  for  a  draft  on  Paris  of  8,000  francs, 
when  %\  is  quoted  at  5. 21  J? 

Solution. —    1  franc  =  $1  -^  5.215; 

($1  +  5.215)  X  8,000  =  $1,534.04.     Ans. 

40.  Rule, —  To  find  the  cost  of  a  draft  upon  a  foreign 
country^  multiply  the  quoted  value  of  a  foreign  monetary 
unit  by  the  given  Jiumber  of  such  units. 


*  Sterling  exchange  is  Bills  of  Exchange  payable  in  English  money 
called  Pounds  Sterling.  Long  bills  are  those  payable  30,  60,  90  or  more 
days  after  being  received.  Short  bills  are  those  payable  from  sight  to 
30  days  after  being  received.  Sight  drafts  are  payable  at  sight,  that 
is,  as  soon  as  received. 
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EXAMPLES  FOR  PRACTICB. 

4].*     Solve  the  following  examples: 

1.  Find  the  cost  of  a  draft  on  London,  at  60  days*  sight,  for 
Sd87  10s.,  exchange  being  H82f.  Ans.  $4,768.00. 

2.  When  exchange  on  Paris  is  quoted  at  5.88.  what  must  be  paid 
:or  a  sight  draft  for  2,800  francs  ?  Ans.  $585.37. 

8.  I  bought  a  long  draft  on  Berlin  for  8,425  reichsmarks  when 
exchange  was  quoted  at  94}  per  4  reichsmarks.     What  did  It  cost  ? 

Ans.  $1,995.67. 

4.  What  must  be  paid  for  a  draft  on  Amsterdam  for  8,000  guilders, 
exchange  being  40^?  Ans.  $3,205. 

ARBITRATION   OF   EXCHANGE. 

42.  Arbitration  of  excliangre  is  the  process  of  finding 
the  cost  of  a  draft  on  one  place  through  one  or  more  inter- 
mediate places. 

Thus,  the  quoted  rates  between  New  York  and  Vienna 
may  be  high,  while  those  between  New  York  and  London, 
and  between  London  and  Vienna  may  be  low.  It  may  be 
cheaper  for  a  man  in  New  York  to  purchase  a  draft  on 
Vienna  through  London  than  to  purchase  directly  on  Vienna 

In  this  roundabout  or  circuitous  method,  the  intermediate 
brokers  charge  brokerage  for  their  services,  usually  \ii. 

43.  Example  1.— When  exchange  between  New  York  and  Paris 
is  5  22,  between  New  York  and  London  is  $4.88,  and  between  London 
and  Paris  24.84  francs  to  the  pound,  which  is  cheaper^Kiirect  or  cir- 
cuitous exchange  from  New  York  upon  Paris  for  10,000  francs,  London 
brokerage  being  \%  ? 

Solution.— By  direct  exchange,  the  cost  of  a  draft  fgr  10.000  francs  is 

10.000  H- 5.22  =  $1,915.71. 

By  circuitous  exchange,  the  cost  of  the  draft  in  pounds  is 
10,000-*- 24.84  =  £402.5765. 
Cost  of  draft  +  brokerage  =  £402.5765  X  lOOJ  =  £408.0797. 
Cost  of  draft  in  dollars  =  $4.83  X  403.0797  =  $1,946.87. 
Therefore,  direct  exchange  is  cheaper  by 

91,946.87 -$1,915.71  =  $31.16.     Ans. 


14  ARITHMETIC.  §9     ^^ 

Example  2.— A  merchant  sends  13,000  reichsmarks  from  New  York  — ^ 

to  Berlin  through  London  and  Amsterdam.     Exchange  on  London  .■— i 

is  $4.85.    between    London    and  Amsterdam    11.86   guilders   to  the  ^^e 

pound,    and   between   Amsterdam    and    Berlin   1.72   reichsmarks  to  ^zz^x 

the  guilder.     What  is  the  cost  of  the  draft  in  dollars,  if  brokerage  ^»-e 
at  each  place  is  i%? 

Solution  1. — First  change  the  reichsmarks  to  guilders,  then  the  ^^mi 
guilders  to  pounds,  and  finally  the  pounds  to  dollars,  adding  each  time  -^^^e 
the  commission. 

12,000  X  1.00J  =  12,015,  the  number  of  reichsmarks  required  to  pay  ^^^^aiy 
the  debt  and  the  broker's  commission  in  Berlin. 

(12.015  +  1.72)  X  1.00^  =  6,994.197,  the  number  of  guilders  requiredlE^i^sd 
in  Amsterdam. 

(6.994.197 +  11.86)  Xl.OO^  =  590. 467+,  the  number  of  pounds  requiredE^r^sd 
in  London. 

590.467  X  4.85  X  l.OOJ  =  2,867.84,  the  number  of  dollars  required  tc^-^"  to 
purchase  the  bill  of  exchange  in  New  York.  $2,867.84    An  ■    i'     -^is. 

Solution  2. — ^Another  solution  is  the  following,  in  which  the  ver--^^sr- 
tical  line  is  one  of  the  signs  of  division,  and  indicates  that  the  producf -^i^ -vct 
of  the  numbers  on  the  left  of  the  line  is  to  be  divided  by  the  product  or^z^  of 
the  numbers  on  the  right. 


$4.85  X  1.00| 

£1  X  l.OOi 

1  guilder  X  lOOJ 

12,000  marks  X  lOOJ 

$4.85  X  1.00125*  X  12.000 

11.86x1-72 


£1. 

11.86  guilders. 

1.72  marks. 

$? 

=  $2,867.34.     Ans. 


To  avoid  the  use  of  decimals  having  such  an  inconveniently  larg^^^"^® 

number  of  figures,  it  is  better  to  use  common  fractions.     Thus.  1.00^-  ^i 

8  01         801 
=  -^—  =  ^jjr^\  hence,  the  last  expression  above  becomes 
o  ouU 

$4.85  XCmrX  12.000  _  $4.85X801^X12.000    _  ^  0.7  04 
11.86~X  i.7'2  ""      11.86  X  800*  X  1.72     ""  ♦*'*^'-^- 

By  using  common  fractions  instead  of  the  decimals,  the  results  wil — ^ 
be  more  accurate  and  the  principle  of  cancelation  can  be  more  readily" 

employed. 

44.     It  will  be  noticed  that  in  the  above  arrangement 
the  various  monetary  units  appear  once  on  each  side  of  the 
vertical  line  of  division.     The  same  method  maybe  employed 
with  other  than  monetary  units. 
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Example. — If  4  apples  are  worth  8  peaches,  and  9  peaches  are  worth 
S  oranges,  how  many  apples  must  be  given  for  60  oranges  ? 


Solution. —  12 

ff^  oranges 
•      8 

f  peaches 

4  apples 


X  apples. 
^  oranges. 
^  peaches. 


jr  =  12X8x4  =  144  apples.    Ans. 

Explanation. — ^The  unknown  quantity  ;ir  should  always  be 
-placed  on  the  right-hand  side  of  the  vertical  line  of  division, 
and  the  given  quantity  to  which  x  is  equivalent  on  the  left- 
hand  side.  Then  arrange  the  other  quantities  so  that  each 
quantity  of  the  same  kind  appears  on  each  side  of  the  line. 
In  the  present  example,  60  oranges  are  equivalent  to  a  certain 
number  of  apples;  hence,  we  place  60  oranges  on  the  left 
and  X  on  the  right.  Now,  since  5  oranges  are  equivalent  to 
9  peaches,  and  we  already  have  oranges  on  the  left-hand 
side,  we  place  the  5  oranges  on  the  right-hand  side  and  the 
9  peaches  on  the  left-hand  side.  For  the  same  reason,  we 
place  4  apples  on  the  left-hand  side  and  3  peaches  on  the 
right-hand  side.     Canceling,  we  find  that  x  =  144  apples. 


*  EXAMPIiES  FOR  PRACTICE.' 

4:5*     Solve  the  following  examples*. 

1.  I  sent  from  New  York  to  Christiania,  Norway,  4,740  crowns 
through  London  and  Amsterdam.  If  1  crown  =  .66|  guilder,  11.85 
guilders  =  £1,  and  $4.85  =  £1,  what  does  the  draft  cost,  brokerage  at 
London  on  Amsterdam,  and  at  Amsterdam  on  Christiania,  being  ^%7 

Ans.     11,300.62-1-. 

2.  If  5  cords  of  oak  wood  are  worth  8  cords  of  hickory,  and  4  oords 
of  hickory  are  worth  10  cords  of  pine,  what  should  be  paid  for  oak  when 
pine  is  $1.25  per  cord  ?  Ans.  $1.87). 

8.  If  9  bushels  of  wheat  are  worth  14  bushels  of  rye,  12  bushels  of 
rye  are  worth  17  bushels  of  com,  and  3  bushels  of  corn  are  worth 
5  bushels  of  oats,  how  many  bushels  of  oats  should  be  given  for  824 
bushels  of  wheat  ?  Ans.  1,190  bu. 
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AVERAGE  OR  EQUATION  OP  PAYMENTS.   ^ 

46.  Suppose  that  A  owes  B  any  sum,  say  tlOO,  due  in      ^^ 
10  days,  a  second  $100,  due  in  20  days,  and  a  third  $100,  due     ^= 
in  30  days,  there  is  evidently  a  time  when  he  may  pay  B  the    -^se 
entire  $300  without  loss  of  interest  to  either  party.     Clearly,      ^  -', 
this  time  is  20  days  after  A  incurs  the  debts.    The  conditions  ^sas 
are  that  A  may  retain  and  use  the  first  $100  for  10  days,  the  ^^je 
second  $100  for  20  days,  and  the  third  $100  for  30  days.    But,    ^-f|, 
so  far  as  the  interest  is  concerned,  the  use  of  $100  for  10  days  ^ds  ^s 
is  equivalent  to  the  use  of  $100X10,  or  $1,000,  for  1  day;  —   ^^; 
$100  for  20  days  equals  $2,000  for  1  day;  $100  for  30  day&^-STS 
equals  $3,000  for  1  day.     A's  privilege,  therefore,  equals;^ -Bs 
$1,000 +  $2,000 +  $3,000,  or$6,000for  1  day.     But  $6,000for=«:«)r 
1  day  is  the  same  as  $300  for  20  days.     Expressing  this  argu —  jcj- 
ment  more  briefly,  we  have 

$  1  0  0  for  10  days  =  $  1,0  0  0  for  1  day. 
$  1  0  0  for  20  days  =  $  2,0  0  0  for  1  day. 
$  1  0  0  for  30  days  =  $  3,0  0  0  for  1  day. 
$300  )  $  6,0  0  0 

2  0  days. 

47.  Average,  or  equation,  of  payments  is  the  process^^  *s 
of  finding  the  equitable  time  when  payment  of  several  sums,  .«:  -» 
due  at  different  times,  may  be  made  in  one  payment. 

48.  The  equated,  or  average,  time  of  payment  is-^^^ 

the  time  when  several  debts  with  different  terms  of  credit     ■  — ' 
may  be  equitably  made  in  one  payment. 

49.  Example  1. — At  a  certain  time  A  agrees  to  pay  $1,000  as  fol — — 
lows:  $300  in  80  days,  $200  in  60  days,  and  $500  in  90  days.     Find  the^ 
equated  time  of  payment ;  that  is,  the  time  at  which  the  entire  debt — 
may  be  paid  without  interest  and  still  be  fair  to  both  parties. 

Solution.—  $300x30=     $9000 

$200X  60  =  $12000 

$500X90  =  $45000 

$  1  0  0  0  )  $  6  6  0  0  0 

6  6  days. 
The  whole  sum  may  equitably  be  paid  66  days  after  the  obligation  is 
incurred.     Ans. 
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Example  2.— A  man  owes  $200  due  Mar.  1, 1800  due  Apr.  20,  $450 
^X:i.e  May  5,  and  $600  due  June  25.  When  is  the  equated  time  of 
E^^%»yment  ? 

Solution.—  $250x0=^  0 

$800X  60  =  $15000 

$450X  65  =  $29250 

$  5  0  0  X  116  =  $58000 

$1500  )$102250 

68  + 

68  days  after  Mar.  1,  or  May  8.    Ans. 

Explanation. — Taking  Mar.  1,   the  time  when  the  first 

^ebt  is  due,  as  the  date  of  reference^  or  the  time  from  which 

to  determine  the  terms  of   credit,  the  term  of   credit  for 

9250  is  0  days.     The  term  of  credit  for  $300  is  from  Mar.  1 

^o  Apr.  20,  or  50  days;  for  $450  the  term  of  credit  is  from 

IMar.  1  to  May  5,  or  65  days;  and  for  $500  the  term  of  credit 

ds  from  Mar.  1  to  June  26,  or  116  days.     We  multiply  each 

debt  by  its  term  of  credit,  and  divide  the  sum  of  the  prod- 

-iicts  by  the  sum  of  the  debts.     The  quotient,  68  days,  is  the 

oiumber  of  days  after  Mar.   1  when  one   payment  of   the 

^hole  indebtedness  may  equitably  be  made,  or  May  8. 

50.  In  the  example  just  given,  the  length  of  time 
between  the  date  when  the  equated  time  was  computed  and 
Mar.  1  was  not  stated.  This  does  not  matter,  since  the  only 
effect  that  would  be  produced  by  introducing  the  number  of 
days  between  this  date  and  Mar.  1  would  be  to  increase  the 
numbers  on  the  right  of  the  signs  of  equality,  and,  since  the 
total  debt  remains  the  same,  the  number  of  days  obtained 
for  the  equated  time  will  be  increased  by  an  amount  just 
equal  to  the  number  of  days  between  this  date  and  Mar.  1, 
which,  of  course,  does  not  change  the  date  of  settlement. 
For  example,  suppose  that  the  equated  time  was  computed 
30  days  preceding  Mar.  1,  that  is  on  Jan.  29.  Then,  the  first 
debt  falls  due  in  30  days;  the  second,  in  30  +  50  =  80  days; 
the  third,  in  30  +  66  =  95  days;  and  the  fourth,  in  30  +  116 
=  146  days. 
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In  order,  therefore,  to  find  the  equated  time,  we  proceed 
as  follows: 

•  26  OX  30=     17500 

30  OX  80  =r     24000 

45  OX  95=     42760 

6  0  0X146  =     73000 

•1600        )$147260 

9  8.1+  or  98  days  after  Jan.  89. 

But  98  days  after  Jan.  29  is  the  same  as  68  days  after  Mar.  1. 

The  number  of  days  as  computed  above  is  always  taken 
to  the  nearest  integer;  that  is,  if  the  fractional  part  is  .5  or 
greater,  1  day  is  added.  For  instance,  had  the  above  result 
been  98.6,  the  number  of  days  would  have  been  taken  as  99. 

6 1  •  Rule. — Taking  as  the  date  of  reference  the  date  when 
the  first  debt  is  due,  find  the  term  of  credit  for  each  debt. 

Multiply  each  debt  by  its  term  of  credit^  and  divide  the 
sum  of  the  products  by  the  sum  of  the  debts.  The  quotient 
to  the  nearest  integer  will  be  the  number  of  days  from  the 
date  of  reference  to  the  equated  time. 


EXAMPL.ES  FOR  PRACTICE. 

53.     Solve  the  following  examples: 

1.  A  owes  B  $500  due  in  8  months,  and  $900  due  in  4  months. 
When  may  he  equitably  pay  B  both  debts  in  one  payment  ? 

Ans.  5  mo.  13  da. 

2.  Find  the  equated  time  for  paying  $400  due  May  10,  $500  due 
June  20,  $900  due  July  30,  and  $1,000  due  Aug.  15.  Ans.  July  17. 

3.  Tefft,  Weller  &  Co.  sold  to  E.  King  &  Co.  goods  as  follows:  on 
June  15,  $2,500  on  80  days'  credit,  and.  on  June  80,  $3,600  on  20  days* 
credit.     Find  the  equated  date  of  payment.  Ans.  July  18. 

4.  What  is  the  equated  time  for  the  payment  of  three  notes:  one 
for  $000,  dated  Aug.  9,  1897.  for  3  months;  the  second  for  $800,  dated 
Oct.  1,  1897,  for  2  months;  the  third  for  $1,200,  dated  Dec.  21,  1897,  for 
6  months  ?  Ans.  Feb.  27.  1898. 

5.  On  Jan.  1,  1898,  a  merchant  sold  a  bill  of  goods  amounting  to 
$3,600,  payable  as  follows:  \  in  30 days,  J  in  60  days,  and  the  remainder 
in  90  days.     Find  the  equated  time  of  payment.       Ans.  Feb.  20,  1896. 
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AVERAGE  OR  EQUATION  OF  ACCOUNTS. 

63.  Goods  are  usually  sold  on  credit,  the  term  of  credit 
being  commonly  30  days,  60  days,  or  90  days.  The  prices  of 
the  goods  are  fixed  for  the  time  on  which  they  are  sold, 
interest  being  charged  if  payment  is  not  made  at  the  end  of 
the  time  specified,  and  a  discoimt  being  given  if  the  debt  is 
paid  before  the  end  of  the  term  of  credit  Now,  if  one  or 
more  payments  are  made  on  the  bill  before  it  is  due,  it  is 
evident  that  a  rebate  ought  to  be  given  the  purchaser,  or 
else  his  term  of  credit  on  the  remainder  of  the  bill  ought  to 
be  extended.  For  example,  suppose  that  Wm.  Marshall 
buys  a  bill  of  goods  amounting  to  $1,625.86  on  Jan.  6,  on  90 
days'  credit.  The  price  was  so  fixed  that  the  seller  would 
not  lose  anything  by  selling  the  goods  on  90  days*  credit. 
Suppose  that,  on  Jan.  27,  Mr.  Marshall  pays  $425.40  on 
account,  and  on  Feb.  24,  $506.62.  There  still  remains 
unpaid  $1,525.86 -($425.40 +  $606. 62)  =  $593.84.  Mr.  Mar- 
shall ought  either  to  receive  a  rebate,  or  his  term  of  credit 
on  the  $593.84  still  unpaid  ought  to  be  extended,  in  order 
to  compensate  him  for  having  paid  a  part  of  the  bill  before 
it  was  due.  To  determine  how  long  the  term  of  credit 
should  be  extended,  we  reason  as  follows:  The  first  pay- 
ment was  made  22  days,  and  the  second  payment  60  days, 
after  the  goods  were  bought.  Hence,  Mr.  Marshall  lost  the 
use  of  $426.40  for  90  —  22  =  68  days,  and  of  $506.62  for 
90-50  =  40  days;  or  of  $425.40X68  =  $28,927.20  for  1 
day,  and  of  $506.62x40  =  $20,264.80  for  1  day.  Conse- 
quently, altogether,  he  lost  the  use  of  $28,927.20  + $20,264.80 
=  $49,192  for  1  day.  Therefore,  to  make  things  equal  all 
around,  the  term  of  credit  on  the  $593.84  still  unpaid  should 
be  extended  49, 192  -^  593. 84  =  83  days,  and  the  date  of  settle- 
ment should  be  90  +  83  =  173  days  after  Jan.  5,  or  June  27. 

In  equation  of  payments,  only  one  side  of  the  account  is 
considered,  the  items  being  either  all  debits  or  all  credits; 
but,  when  both  sides  of  the  account  are  considered,  the 
process  of  finding  the  equated  time  is  called  equation  of 
accounts.    In  averaging  accoimts,  the  method  of  finding 
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the  equated  time  is  nearly  the  same  as  in  equation  of     V^^T 
ments;  the  method  is  shown  in  the  following  examples  - 

54.     Example. — Find  the  equated  time  for  the  settlement  o^    ^^ 
following  account : 

Henry  Wardell. 

1880.  1880. 


Jan. 

20 

Mdse.,  30  days. 

800 

Mar. 

1 

Cash, 

^j 

Feb. 

18 

u       90     ii 

600 

20 

it 

OTO 

Mar. 

14 

u         flo      " 

1,000 

Apr. 

1 

ti 

i.aiM>  I 

Apr. 

10 

u       30     u 

1,200 

20 

u 

"'/ 

Solution.— The  date  of  reference  is  Feb.  19.  since  80  days  after  J^^ 
20  is  Feb.  19. 

Mar.  1.  4  0  0X10  =  4  O  ^<> 
Mar.  20.  600x29  =  17^^^ 
Apr.  1..  1000X41  =  41  O  ^J 
Apr.  20.  500X60  =  8  0  0,^ 
2600  924:  O^ 


127 

Average  term  of  credit^  127  days. 

Equated  time,  127  days  after  Feb.  19,  or  June  26.     Ans. 

Explanation. — As  in  equation  of  payments,  the  debts  ^ 


Feb.  19. 

800X   0  =              0 

May  19, 

600X89  =  53400 

May  13, 

1000X83  =  83000 

May  10, 

1200X80  =  96000 

8600             23  2  400 

2500                92400 

1100           )140000 

multiplied  by  the  number  of  days  from  the  date  of  referer*-  ^^^^ 
to  the  dates  when  they  respectively  become  due.     It  is  °^^^^^^j 
convenient  to  take  as  the  date  of  reference  (usually  call  ^^^ 
the  focal  date)  the  date  when  the  first  debt  becomes  di-^*-^^' 
or,  if  a  payment  is  made  before  the  first  debt  becomes  du^^       ' 
take  the  date  of  the  first  payment  as  the  focal  date.     T*  ^'^"^ 
siinie  operation  is  performed  on  the  payments,  using  the  sa  ^^ 
focal  iiafi\     The  sum  of  the  credits  is  then  subtracted  frd^^     . 
the  sum  of  the  debits,  the  sum  of  the  products  on  the  cre^^^  ^ 
side  from  the  sum  of  the  products  on  the  debit  side,  and  t^^*^ 
second  remainder  is  divided  by  the  first  remainder. 

ExANiri  K. — In  Now  York,  what  will  be  the  Cash  balance  of  thefolL^^'^' 
ing  ledger  account  Jan.  10,  1898,  interest  at  6j{? 
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Wm.  Bonnkr. 


5^^J»7. 

18W. 

^^t 

1 

Mdse.,00dAy8, 

800 

Sept. 

12 

Cash, 

000 

SO 

.4              JQ         »t 

000 

Oct. 

20 

Draft,  80  days, 

500 

CM. 

25 

"      eo    " 

1,000 

Nov. 

15 

Cash, 

800 

^ov. 

1 

U              3Q         (t 

2,000 

Dec. 

12 

ti 

1,000 

Solution. — In  this  case  it  will  be  more  convenient  to  take  as  the 
E'ocal  date  Sept.  1.  It  will  be  noticed  that  one  of  the  payments,  that  of 
^SOO  on  Oct  20,  is  a  80-day  draft  Since  this  draft  can  be  cashed  for 
its  face  value  only  after  80  days,  i.  e.,  on  Nov.  19,  this  payment  must 
be  considered  as  having  been  made  on  Nov.  10;  and,  as  days  of  grace 
Eure  not  allowed  in  New  York,  they  are  not  added  to  the  time  the  draft 
lias  to  run.  Proceeding  as  follows  to  find  the  equated  time  of  settle- 
xnent. 


800X   90  =     72000 

900X79=  71100 

lOOOX  114  =  114000 

2000X  91  =  182000 


4700 
2900 
1800 


489100 

208100 

)  2 81000 


600X11=    6600 

500X79=  89500 

800X75=  60000 

lOOOX  102  =  102000 


2900 


208100 


12  8|days. 

we  find  it  to  be  128  days  after  Sept  1,  or  Jan.  7, 1898.  If  the  bill  is  not 
settled  until  Jan.  10,  it  is  clear  that  in  equity  3  days*  interest  should  be 
charged  on  the  $1,800  yet  unpaid.  The  interest  of  $1,800  for  3  days 
at  6j(  is  $.90;  hence,  the  total  amount  that  should  be  paid  is  $1,800.90. 

Ans. 

Example.— When  should  interest  begin  on  the  balance  of  the  follow- 
ing account  ? 

Henry  Wellington. 


lOOS. 

1902. 

Jnne 

16 

Mdse., 

1,200 

July 

21 

Cash, 

800 

J«iy 

21 

ti 

1,000 

Aug. 

11 

** 

1,200 

Aug. 

18 

u 

2,000 

30 

Draft,  80  days. 

1,600 

Sept 

15 

u 

8,600 

Sept. 

20 

"       10     " 

2,400 

Solution. — We  take,  as  the  focal  date,  June  1st.  The  reason  for 
taking  the  first  day  of  the  month  as  the  focal  date  is  that  it  is  easier  to 
reckon  the  number  of  days  between  the  first  day  of  the  month  and  some 
later  date  than  it  is  to  reckon  the  number  of  days  between  some  other 
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day  of  the  month  and  a  later  date.    Days  of  grace  are  allowed  on •  ^* 

two  time  drafts,  because  no  state  is  mentioned  in  the  example. 


1200X  15=  18000 

lOOOX  50=  60000 

2000X  73=  146000 

3600X  106  =  381600 

7800  695600 


800X  50=  40000 

1200X  71=  86200 

1600X  123=  196800 

2400  X  124  =  297600 

6000  619600 


6000  696600 

1800  1800)24000 

1 8-hda)   ^^'. 

We  find  the  products  of  the  items  and  number  of  days  as  in  the  '^       tvro 
previous  examples.     It  will  be  noticed  that  the  sum  of  the  products  — g  on 
the  credit  side  is  greater  than  the  sum  of  the  products  on  the  d^^^bjt 
side,  while  the  sum  of  the  payments  is  less  than  the  sum  of  the  de^Mbts. 
We  divide  the  difference  between  the  sums  of  the  products  by  the 

difference  between  the  sum  of  the  debts  and  the  sum  of  the  payme^r^ts, 
obtaining  for  our  result  13  days.     Now,  instead  of  adding  this  13  d-^»)^ 
to  the  focal  date,  we  subtract.     The  reason  for  subtracting  will      he 
evident  when  we  consider  that  the  last  three  payments  were  mad^  a 
comparatively  long  time  after  the  merchandise  was  bought.     In  other 
words,  the  merchant  lost  the  use  of  the  money  due  him  in  payment  of 
the  goods  for  a  time  equivalent  to  the  difference  between  13  days 
preceding  June  1st  (or  May  19th)  and  the  date  of  settlement,  and  he 
should  receive  interest  on  $1,800  for  this  time.     If,  however,  the  sum 
of  the  products  on  the  credit  side  had  exceeded  the  sum  of  the  products 
on  the  debit  side,  and  the  sum  of  the  payments  had  exceeded  the  sum 
of  the  debts,  the  number  of  days  obtained  would  have  been  added  to 
the  focal  date,  as  in  the  two  preceding  examples.     Hence,  the  interest 
on  the  balanee  of  the  above  account  should  begin  on  May  19th.     Ans. 

55,  llule. — Find  the  date  on  which  each  item  of  the 
account  matures,  and  take  the  first  day  of  the  month  in 
iL'hich  the  earliest  of  these  dates  occurs,  as  the  focal  date. 
Find  the  number  of  days  between  tJie  focal  date  and  the  date 
of  nmturity  of  the  different  items,  and  multiply  each  item  by 
the  number  of  days  so  found.  Divide  the  difference  between 
the  sums  of  the  products  by  the  difference  between  the  sum  of 
the  debts  and  the  sum  of  the  payments,  and  the  quoticfit  will 
be  the  equated  time.  If  the  greater  sum  of  the  items  and  the 
greater  sum  of  the  products  are  both  on  the  same  side  of  the 
account,  add  the  equated  time  to  the  focal  date.  But,  if  the 
greatest  sum  of  the  items  and  the  greatest  sum  of  the  products 
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^ire  on  opposite  sides  of  the  account^  subtract  the  equated 
^ime  from  the  focal  date.  The  result  obtained  by  adding  or 
subtracting  the  equated  time  from  the  focal  date  will  be  the 
^te  when  the  balance  of  the  account  is  equitably  due. 


EXAMPLES  FOR  PRACTICE. 

56.     Solve  the  following  examples,  allowing  3  days  of  grace  on 
time  drafts: 

1.     Find  the  cash  balance  of  the  following  account,  Sept.  10,  1910, 
interest  at  6j{;  also,  the  equated  time  of  settlement. 

George  Griffin. 
19ia  1910. 


Jul. 

10 

Mdae*, 

>.KN) 

Jan. 

90 

Cash, 

4.000 

Feb. 

ID 

u 

4,enQ 

Mar. 

10 

Mdu., 

l.HOO 

Mir. 

10 

11 

«,rm 

Mar. 

SO 

Draft,  10  d*ys. 

2,10) 

JtlttB 

SG 

*i 

*,!!» 

Apr. 

10 

CaKhj 

BjOOO 

2.     Find  the  equated  time  of  settlement  of  the  following  account: 
Walter  Roberts. 


1901. 

1901. 

Jan. 

1 

Mdse.,  90  days. 

3G0 

Feb. 

4 

Cash. 

900 

Mar. 

4 

».       30     .. 

480 

April 

6 

Draft,  30  days. 

900 

May 

18 

"       60     " 

040 

May 

7 

u      eo   " 

600 

June 

12 

U         30      M 

960 

8.     Find  the  equated  time  of  settlement  of  the  following  account: 
WiLLARD  Smith. 

1896.  1896. 


Jan. 

SI 

Xldfie.,  00  da^ftt 

<,000 

Jan. 

t\ 

Cash, 

2..V» 

Feb, 

3 

t.      flO     '* 

&,000 

Feb. 

\\ 

Real  Estate, 

a,5oo 

May 

la 

"       90     " 

8,000 

April 

15 

DfQ^t,  00  days, 

ti,000 

Jtm« 

15 

u       3^     11 

7,eoo 

May 

July 

1 
1 

Caih, 
11 

r,Mo 

^000 

Answers.— (1)  $2,506.25;  Aug.  26,  1910;  (2)  Aug.  16;  (3)  Apr.  27. 
1897. 

5T.  Note. — The  student  will  find  the  table  given  in  Artthjnetic^ 
Part  4,  of  great  assistance  to  him  in  working  examples  in  equation  to 
accounts. 
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STATEMENT  OF  SIMPIiE  ACCOUNTS. 

58.  A  set  of  books  is  kept  in  some  maimer  by  every 
person  doing  business.  This  is  done  so  as  to  enable  one 
party  to  keep  an  account  of  his  dealings  with  others,  so  that 
he  may  know  how  much  they  owe  him  and  how  much  he 
owes  them. 

59.  The  two  principles  governing  such  accounts  are 
expressed  by  the  terms  debit  and  credit.  If  the  following 
directions  for  debit  and  credit  are  strictly  followed,  a  mistake 
will  never  be  made. 

Rule  I. — When  to  debit. 

The  person:   When  you  trust  any  one. 
The  person:   When  you  pay  any  one. 

Rule  II. — When  to  credit. 

The  person:    When  he  trusts  you. 
The  person :   When  he  pays  you. 

60.  A  balance  is  the  result  of  adding  together  all  the 
debits  and  all  the  credits  and  then  subtracting  the  lesser 
amount  from  the  greater.  The  remainder  is  the  balance 
due  one  or  the  other. 

If  the  debit  footing  is  the  larger,  there  is  a  debit  balance; 
and  if  the  credit  footing  is  the  larger,  there  is  a  credit  balance. 

The  amount  of  the  balance  is  entered  on  the  lesser  side 
of  the  account. 

tJl.  Single  lines  are  ruled  across  the  money  columns  on 
the  line  immediately  under  the  lowest  entry. 

The  footings  of  both  sides  are  placed  below  the  single 
lines  so  ruled. 

Double  lines  are  ruled  across  the  date  and  money  columns 
on  both  sides  of  the  account  under  the  footings. 

The  balancing  entry  and  rulings  are  usually  made  in  red 
ink.  In  the  following  example  the  balancing  entry  appears 
in  italic.  The  amount  of  the  balance  is  brought  down,  in 
black  ink,  below  the  double  ruling  on  the  side  opposite  to 
the  red-ink  balancing  entry. 
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ExAMPLB.— On  April  1,  1901,  Amos  Ward  owed  Graves  &  Coon 
$68.90  on  account.  April  4,  he  sold  them  68  barrels  potatoes  at  $2.75 
per  barrel.  April  6,  he  gave  them  a  draft  on  San  Francisco  for  $1,860, 
which  they  accepted  at  i%  discount.  April  9,  they  sold  Ward  894 
bushels  com  at  38i  cents  per  bushel.  April  16,  they  bought  of  him 
2,960  feet  lumber  at  $1.25  per  hundred  feet.  April  19,  they  sold  him 
34i  dozen  chairs  at  90  cents  each.  April  21,  Ward  bought  of  them 
1 ,260  eggs  at  14  cents  per  dozen .  April  28  he  gave  them  a  note  for  $1 ,820 
due  in  60  days.  April  29,  he  bought  of  them  2,980  pounds  hay  at  $15 
a  ton.  Make  an  itemized  statement  of  the  above  account  as  it 
should  appear  taken  from  the  books  of  Ward;  make  a  proper  heading, 
close  the  account,  and  bring  down  the  balance  as  it  should  appear 
May  1,  1901. 

Solution. — In  making  entries  in  an  account  of  this  kind,  you 
should  first  determine  with  whom  the  account  is  kept,  and  in  applying 
the  rules  for  debit  and  credit.  Art.  59,  reason  out  the  debits  and 
credits  from  the  standpoint  of  the  party  on  whose  books  the  account 
appears. 


1904 


Dr.  Gravxs  a  Coon  in  Account  With  Amos  Ward 

1904 


Cr. 


Apr. 

4 

To  Cfl  bbL  iwUtoet 

Apr. 

1 

By  balance 

W 

90 

at  |2:7fi  per  bbt.         [    ]^ 

00 

e 

**  di«cot]t)t  on  drftft 

4 

65 

0 

To  dralt                         '  t,B«0 

00 

9 

"  8M    bu.   corti     At 

IC 

To  2,960  ft.  tamber  at  ', 

Sf4c.  per  bu. 

M4    19 

I1.2fiper]C0tt. 

ftT^Ool 

19 

■*  341  dot.  chiir*  At 

S 

To  not* 

1,B30 

00 

31 

29 

9Dc.  cacb 

'*    ],260    «£fir3  At  lie. 

per  dM. 

"  a,S«01b.haratflfi 

00 
TO 

p*r  ton 

32   U 

3atamf4 

J.07fl|fiJ 

To  balance 

3.PM 

oa 

3,9W 

UU 

M*T 

1 

8^07* 

61 

April  1. — ^Amos  Ward  owes  Graves  &  Coon.  Ward  credits  Graves  & 
Coon  because  they  trusted  him. 

April  4. — ^Ward  sells  Graves  &  Coon.  He  debits  them  because  he 
trusts  them, 

April  6. — Ward  gives  Graves  &  Coon  a  draft.  He  debits  them  for 
the  amount  of  the  draft  because  he  pays  them.  He  credits  them  with 
the  \%  discount  because  they  receive  only  the  face  of  the  draft  less  the 
amount  of  the  discount. 

April  9.— Graves  &  Coon  sell  Ward.  He  credits  them  because  they 
trust  him. 
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April  IS.^Graves  &  Coon  buy  from  Ward.    He  debits  them^A 
he' trusts  them. 

April  19. — Graves  &  Coon  sell  Ward.    He  credits  them  because 
irust  him, 

April  21.— Ward  buys  from  Graves  &  Coon.    He  credits  them  bea 
they  trust  him. 

April  28. — ^Ward   gives  Graves  &  Coon  a  note.     He   debits  therflc « 
because  he  pays  them. 

April  29. — Ward  buys  from  Graves  &  Coon.    He  credits  them  becaus^^ 
they  trust  him. 

The  debit  and  credit  footings  are  then  made  in  pencil  on  a  separaf^^ 
slip.  The  lesser  footing  is  $827.39  and  the  greater  footing  $3,904.( 
The  difference,  $3,904.00  -  $827.39  «  $3,076.61,  is  the  balance  dt 
Amos  Ward  by  Graves  &  Coon,  and  is  entered,  with  red  ink,  on  tlfl^: 
credit  side  of  the  account,  because  this  is  the  lesser  side.  A  single  r^m^ 
line  is  ruled  across  the  money  column  on  the  debit  and  credit  sid»^^K 
immediately  below  the  lowest  entry,  which  in  this  case  is  the  balancic^K^ 
entry.  The  footings  of  both  money  columns  are  then  placed  belcz=z 
the  single  red  lines,  and  double  red  lines  are  ruled  immediately  beU  -7 
the  footings,  as  well  as  across  the  date  columns  on  both  sides  of  ♦  ^( 
account,  as  shown  above.  The  balance  due  by  Graves  &  Coon  is  th^^x; 
entered,  with  black  ink,  below  the  double  lines  so  ruled,  on  the  si^e 
opposite  to  that  on  which  the  red  ink  balancing  entry  is  made. 


EXAMPLES    FOR    PRACTICE. 

62,      Solve  the  following  problems: 

1.  On  December  1,  1902,  William  Martin  owed  George  Drake  $250 
on  account.  Decembers,  he  sold  him  75  gallons  of  vinegar  at  20  cents 
per  gallon;  December  5,  he  bought  of  Drake  25  dozen  eggs  at 
16  cents  per  dozen;  December  6,  he  gave  him  a  draft  for  $1,250, 
which  he  accepted  at  a  discount  of  f%;  December  8,  he  sold  Drake 
300  barrels  of  apples  at  $2  per  barrel;  December  11,  he  bought  of 
Drake  90  bushels  of  potatoes  at  75  cents  per  bushel;  December  15,  he 
gave  him  a  note  for  $125;  December  18,  he  bought  of  Drake  50  barrels 
of  flour  at  $2.50  per  barrel.  Make  an  itemized  statement  of  the  above 
account  as  it  should  appear  taken  from  the  books  of  Drake;  make  a 
proper  heading,  close  the  account,  and  bring  down  the  balance  as  it 
should  appear  January  1,  1903.  Ans.  $1,534.12. 

2.  On  November  1,  1901,  H.  W.  Walker  owed  Smith  &  Wilson 
$1,000  on  account.  November  3,  he  sold  them  7,850  feet  of  lumber  at 
$14  per  thousand  feet;  November  4,  they  sold  him  50  horses  at  $250 
per  head;  November  6,  he  ja^ave  them  a  draft  for  $500;  November  7, 
they  sold  him  800  bags  of  lime  at  60  cents  per  bag;  November  10,  he 
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>ld  them  500  pounds  of  nails  at  4  cents  per  pound;  November  12, 
ley  sold  him  8  hogs  weighing  1,370  pounds  at  S{  cents  per  pound; 
rovember  16,  he  sold  them  110  bundles  laths  at  90  cents  per  bundle; 
fovember  18,  they  bought  of  him  9,780  pounds  crushed  stone  at  $1.55 
er  ton;  November  21,  he  gave  them  a  note  for  $1,280  due  in  60  days, 
[ake  an  itemized  statement  of  the  above  account  as  it  should  appeal 
iken  from  the  books  of  Walker;  make  a  proper  heading,  close  the 
ccount,  and  bring  down  the  balance  as  it  should  appear  Decem- 
er  1,  1901.  Ans.  $12,076.55. 

3.  On  June  1,  1904,  James  Farrell,  a  commission  merchant,  owed 
bhn  Miller  $185.72.  On  June  2,  Miller  shipped  Farrell  7,000  pounds 
•f  sugar,  which  he  sold  at  5i  cents  per  pound,  charging  \% 
t>mmission;  June  15,  Farrell  sold  to  John  Miller  9  carloads  of  grain, 
00  bushels  each,  at  58  cents  per  bushel;  June  17,  Farrell  sold  for 
diller  1,008  pounds  of  butter  at  22i  cents  per  pound,  charging  $16.50 
or  cold  storage  and  i%  commission;  June  20,  Miller  bought  of  Farrell 
t,800  pounds  of  cement  at  90  cents  per  hundred;  June  24,  Miller  paid 
Iraft  $2,610  drawn  on  him  by  Farrell;  June  27,  Miller  received  Farrell's 
lote  for  $600,  due  in  90  days.  Make  an  itemized  statement  of  the  above 
iccount  as  it  should  appear  taken  from  the  books  of  Miller^ 

Ans.  $404.30. 

4.  On  April  1,  1901,  James  Bo  wen  owed  Price  &  Sons  $75  on 
iccount.  April  3,  he  sold  them  70  barrels  of  apples  at  $2.50  per  barrel; 
\pril  5,  they  bought  of  him  3  crates  of  eggs,  each  containing  24  dozen 
It  18  cents  per  dozen;  April  7,  they  sold  him  65  bushels  of  potatoes  at 
'5  cents  per  bushel;  April  9,  they  paid  a  draft  drawn  on  them  for  $250; 
\pril  11,  they  sold  him  4,480  pounds  of  hay  at  $12  per  ton;  April  13, 
le  gave  them  a  note  for  $1,000.  Make  an  itemized  statement  of  the 
ibove  account  as  it  should  appear  taken  from  the  books  of  Bowen; 
nake  a  proper  heading,  close  the  account,  and  bring  down  the  balance 
IS  it  should  appear  June  1,  1904.  Ans.  $787.33. 


if 

3} 

'■■%. 
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SPELLING 

(PART  1) 


RULES   FOR    SPELLING 

1.  The  plural  of  nouns  is  generally  formed  by  adding  s  to 
the  singular;  as  field,  fields;  friend,  friends;  temple,  temples. 

2.  Notms  ending  in  5,  sh,  ch  (soft),  x,  or  z,  add  es  for  the 
plural;  as,  class,  classes;  brush,  brushes;  watch,  watches;  tax, 
taxes;  buzz,  buzzes. 

3.  Noims  ending  in  y,  with  a  vowel*  before  the  y^  add  s 
to  form  the  plural;  as,  monkey,  monkeys;  day,  days;  valley, 
valleys. 

4.  Nouns  ending  in  y,  with  a  consonant  before  the  y, 
change  y  to  i  and  add  es  to  form  the  plural;  as,  story,  stories; 
army,  armies;  colony,  colonies. 

5.  Nouns  ending  in  /  and  fe  generally  change  /  or  fe  into  ves 
to  form  the  plural ;  as,  calf,  calves ;  knife,  knives ;  thief,  thieves. 

6.  Nouns  ending  in  o  with  a  consonant  before  the  o  add 
es  to  form  the  plural;  as,  calico,  calicoes;  cargo,  cargoes; 
mango,  mangoes;  echo,  echoes. 

7.  There  are,  however,  some  exceptions  to  this  rule,  and 
they  are  here  given  as  follows: 


albinos 

embryos 

mestizos 

sextos 

armadillos 

gauchos 

octavos 

siroccos 

cantos 

halos 

octodecimos 

solos 

centos 

inamoratos 

pianos 

tobaccos 

didos 

Jtmtos 

provisos 

twos 

dominos 

lassos 

quartos 

tyros 

duodecimos 

mementos 

salvos 

virtuosos 

dynamos 

merinos 

sextodecimos 

zeros 

♦The  vowels 

are  a,  e,  i,  o,  u, 

and  sometimes  w  and 

y.    The  other 

letters  of  the  alphabet  are  called  consonants. 
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8.  Nouns  ending  in  o  with  a  vowel  before  the  o  add  s  to 
form  the  plural;  as,  studio,  studios;  portfolio,  portfolios; 
nuncio,  nuncios;  oratorio,  oratorios. 

The  following  words  are  used  to  designate  a  few  of  tht^ 
lessons.     To  aid  the  student  the  definitions  are  here  giver»-  : 

Homonym^  a  word  agreeing  in  sound  but  different  1:S3> 
meaning  from  another. 

Opposite,  in  opposition  or  marked  contrast. 

Similar^  bearing  resemblance  to  one  another. 

Abbreviation^  a  word  shortened  so  that  a  part  stands  fc^x- 
the  whole. 

Synonym,  a  word  having  the  same  or  almost  the  sain"-^ 
meaning  as  some  other. 

9.  It  is  found  difficult  to  recollect  the  relative  positio^*^ 
of  e  and  t  in  such  words  as  receive,  belier)e,  etc.  The  follo'^" 
ing  rule  will  generally  determine  this  point: 

When  the  derivative  notm  ends  in  tion  the  verb  is  spell^^ 
with  ei\  thus, 

conception  conceive 

deception  deceive 

reception  receive 

But  when  the  derivative  notm  does  not  end  in  tion  tt^^ 
verb  is  spelled  with  ie\  as, 

belief  believe 

relief  relieve 


\ 


FAMILIAR    WORDS 


clothes 

cloak 

clean 

a'pron 

wonJ-- 

shoe 

your 

slate 

coriar 

spell 

stock'ing 

sharp 

jack'et 

rib'bon 

les'sc^ 

coat 

write 

mit'ten 

2 

here 

pen'c^ 

peel 

stem 

mouth 

tree 

teet.^ 

core 

fore'head 

chin 

pulp 

cheic::^ 

seeds 

eye 

fiow'er 

rind 

ear 

juice 

nose 

fruit 

tongue 

hair- 
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s 

board 

8 

masts 

e  nough' 

sldp'ping 

green 

fence 

through 

eve'ning 

mean 

howls 

dread'ful 

cheer'ful 

' 

learn 

ap'ples 

4— THBCLOCK 

ven'ture 

stim'mer 

key 

case 

fig'ures 

glass 

i'ron 

min'ute 

s 

brass 

di'al 

ham'mer 

I 

weights 

wood 

pen'du  limi 

5-RELATIVE8 

^ 

son 

aunt 

wife 

5r 

sis'ter 

niece 

kin'dred 

'er 

broth'er 

tm'cle 

hus'band 

nts 

chil'dren 

cous'in 

grand'fa  ther 

'ma 

daugh'ter 

neph'e^ 

0 

r              grand'daugh  ter 

wrong 

gtiide 

weak 

were 

knee 

cough 

col'or 

worse 

piece 

debt 

read'y 

man'y 

ov'en 

lose 

7 

broad 

strong 

I 

break'fast 

but'ter 

poul'try 

fruit 

1 

beef 

oat'meal 

sau'sage 

bims 

er 

sug'ar 

pork 

ven'i  son 

pud'ding 

>er 

ba'con 

game 

8 

pies 

pre  serves' 

drank 

ham'mock 

tramp 

wag'on 

sad'dle 

hand'some 

stamp 

scant'y 

glad'ly 

gas 

scratch 

ram'ble 

stag'ger 

crab 

rat'tle 

-prac'tice 

I 

nar'row 

plank 

trav'el 

pal'ace 

SPELLING 
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floor 

ntirs'ery 

chim'ney 

man'tel 

en'try 

porch 

clos'et 

cup'board     fur'nace 

pan'tr^- — 

par'lot 

gar'ret 

cel'lar 

door'step 

li'brai      ^ 

kitch'en 

fire'place 

10- 

hearth 

af/fir 

cfQir'/»Jk 

Hr  THB  SCHOOLROOM 

ru'ler 

wall 

satch'el 

pens 

cray'on 

class 

tran'som 

globe 

pic'ture 

shelf 

reg'is 

jter 

pa'per 

teach'er 

seats 

pro'gram 

shut'ters. 

schol'ars 

chart 

pen'- 

wi  per 

neat'nes^ 

black'board           chairs             waste'-bas  ket 

at  ten'tio  - 

cit'y 

switch 

kit'ten 

bring 

click 

quit 

skip 

glimpse 

width 

wink 

script 

milk 

still 

fringe 

cling 

kissed 

whist 

miss 

stiff 

print 

bridge 

which 

prim 

12 

knit 

abouf 

edge 

wedge 

rem'e  dy 

dense 

when 

fence 

smell 

wheth'er 

meant 

necks 

hedge 

shel'ter 

cent 

health 

sweat 

tempt 

red'dish 

deaf 
14 

next 

depth 

coffin 

con 'cert 

xo 

dodge 

trot'ted 

con  vey 

for'est 

shop 

knock 

hol'low 

of  fense' 

bot'tle 

knob 

mock 

pock'et 

be  yond' 

gloss'y 

notch 

rock'et 

fond 

con  verse' 

bon'net 

lodge 

pop'py 

14— BIRDS 

bod'y 

coun'tries 

gull 

grouse 

swal'low 

vul'ture 

crane 

swan 

ra'ven 

par^tridge 

bob'o  link 

ea'gle 

wren 

par^rot 

lark 

night'in  gale 

cuck'oo 

quail 

os'trich 

her'on 

owl 

spar' row 

stork 

pig'eon 

o'ri  ole 

crow 

con'dor 

hawk 

pea'cock 

blue'jay 

dove 

lin'net 

:  XO 
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15— WHAT  BIRDS  DO  AHD  HAVS 

oo 

car'ol 

whis'tle' 

poise 

tal'on 

a^^^ 

hov'er 

mi'grate 

perch 

wings 

birp 

war'ble 

soar 

pin'ion 

feath'ers 

b.^5^p 

twit'ter 

whir 

beak 

plu'mage 

«*X:».st 

bunch 

crutch 

buzz 

luck 

S^ly 

jump 

rub'bei 

sung 

mush 

'^""*^m 

brush 

just 

crumb           shrub 

^^^:«nb 

struck 

dust 

17 

hut 

pump 

i^« 

space 

moves 

called 

sur'face 

;t^ll 

earth 

through 

breast 

beau'ti  ful 

^^It 

might 

great 

curled 

won'der  ful 

^ves 

world 

round 

18 

dressed 

beau'ti  ful  ly 

Po'ny 

mus'tard 

char'coal 

tor'ment 

hat'ter 

tned'al 

par'ing 

floun'der 

scrib'ble 

stick'y 

cor'ner 

mor'tar 

hoe'ing 

pres'ence 

crip'ple 

med'dle 

pea'nuts 

peel'ing 

din'gy 

grate'ful 

19— OEOGRAPHT 

sea 

o'cean 

I 

sound 

rap'ids 

ca  nal' 

bay 

pond 

chan'nel 

riv'u  let 

glac'i  er 

gulf 

riv'er 

lake 

cat'a  ract 

cas  cade' 

strait 

brook 

creek 

20— LAND 

pool 

fotm'tain 

cape 

isth'mus 

prai'rie 

plain 

is'iand 

head'land 

pla  teau' 

o'a  sis 

con'ti  nent 

moun'tain 

vol  ca'no 

val'ley 

pen  in'su 

la 

prom'on  to  ry 

91 

ta'ble-land 

des'ert 

before' 

pu' 

pil 

whose 

sweet 

ver'y 

do' 

ing 

eve'ry 

dust 

itself 

man'y 

till 

du'ly 

yoiing 

pub'lic 

e  reef 

please 

proof 

tni 

'ly 

speech 

al'ways 

much 

town 

vow'el 

doz'en 

6 
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chief 

support' 

smoTcy 

offense 

u'sual 

al'most 

bronze 

ea'gcr 

owning 

there'fore 

warm'ly 

un  tif 

canned 

loud'ly 

greafly 

lovely 

troub'le 

wher  ev'er 

growl 

cease 

com'mon 

cheap'er 

OS 

ex  press* 

kmd'ly 

fir'ing 

doubt 

*• 

men'tal 

beside' 

seftled 

re'ally 

mere'ly 

pawn 

se  vere' 

safe'ty 

zeal 

mud'd) 

ful  fir 

snow'y 

goften 

du'ties 

car'fare 

re  deem' 

bar'gain 

rain'y 

use'ful 

fig'ure 

read'ing 

false 

should 

there  b/ 

34 

for'ty 

mappec 

lean 

mid'dle           mis 

take 

'        nim'ple 

south 

lame 

on'ly 

naugh'ty 

quar'rel 

sor'ry 

lamp 

noise 

ripe 

pres'ent 

sev'en 

met'al 

often 

or'der 

soul 

shad'o^ 

mer'ry 

my  self           re  fuse' 

OK 

rust 

shov'e 

taste 

spo 

'ken           tum'ble             whale 

wort) 

teach 

thief                 thought             up  sef 

wreci 

stood 

thirst               wake 

up'per 

whos 

sprang 

un 

less'            un  til' 

year 

your 

sto'ries 

tn-' 

'ing             waste 

2A 

wool 

bath. 

sure 

talk'a  tive 

groan 

shiv'er 

quite 

re 

la'tion 

kite 

whisk'ei 

reach 

m: 

il'i  ta  ry 

strength 

gal'lon 

speech 

in 

ter  rupt' 

though 

sal'low 

§  lO 

Polcr'er 

^Oar-hod 
Sr^d'i  ron 

^ol'ster 

'C^itch'er 

^cis'sors 

"Xiee'dles 

thim'ble 
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KITCHBN— 27- 

-DimHG  ROOM 

sieve 

um 

fork 

stove 

chi'na 

spoon 

broom 

plates 

ta'ble 

ket'tle 

sau'cer 

cru'et 

scut'tle 

gob'let 

cast'ers 

dust'pan 

tea'cup 

nap'kin 

skim'mer 

tu  reen' 

tum'bler 

sauce'pan 

plat'ter 

side'board 

BBDROOM- 

-28— PARLOR 

sheet 

vase 

so'fa 

lounge 

car'pet 

stool 

pil'low 

mir'ror 

scarf 

bu'reau 

cur' tain 

mu'sic 

blank'et 

has'sock 

pi  an'o 

mat' tress 

book'case 

por'trait 

bed'stead 

arm'chair 

cab'i  net 

cov'er  let 

ot'to  man 

cush'ions 

29— HOMONTMS 


Write  the  following  sentences,  using  the  right  word: 
Better  alone  than  in  (bad,  bade)  company.  Don't  give 
(to,  two,  too)  much  for  the  whistle.  Everything  comes  in 
(thyme,  time)  to  (hymn,  him)  who  can  (wait,  weight).  He 
who  follows  (two,  too,  to)  (hares,  hairs)  is  sure  (two,  too,  to) 
catch  neither.  It  never  (reins,  rains,  reigns)  but  it  (pores, 
pours).  Men  speak  of  the  (fair,  fare)  and  of  the  things 
they  see  (there,  their).  Out  of  (site,  sight,  cite),  out  of  (mind, 
mined).  Time  and  (tied,  tide)  (wait,  weight)  for  (know, 
no)  man.  Where  (there's,  theirs)  a  will  there's  always  a 
(weigh,  way).  (Faint,  feint)  (hart,  heart)  ne'er  (won,  one) 
(fare,  fair)  lady. 

80 


balk 

al'mond 

tomb 

dumb'ly 

calk 

salm'on 

jamb 

plumb'er 

balm 

be  calm' 

plumb 

numb'ness 

alms 

em  balm' 

doubt 

cUmb'er 

salve 

balm'y 

debt'or 

comb'ing 

halves 

psalm 

crumbed 

doubt'ful 

128D— 18 
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friend 

like 

11 

sha'dy 

sev'eral 

glad 

brook 

croquef 

ber'ries 

birds 

woods 

ten'nis 

ev'ery 

fish 

re  ceive' 

gained 

82 

floe 

moun'ta 

seal 

er'mine 

moss'c 

whale 

rein'deer 

Lapp 

U'chei 

sa'ble 

po'lar  bear 

au  ro'ra 

red'sn 

wal'rus 

ei'der  duck 

snow  hut 

Sa— TRBBS 

ice'be 

pine 

ash 

al'der 

birch 

larch 

elm 

ma'ple 

lo'cust 

hol'ly 

oak 

eb'o  ny 

lin'den 

ce'dar 

beech 

wil'low 

wal'nul 

spruce 

ol'ive 

hick'o  ry 

rose'wo 

c/press 

pop'lar 

chest'nut 

84-TOOLS 

pal  mei 

file 

gouge 

lev'er 

chis'el 

adz 

square 

au'ger 

lev'el 

rake 

lathe 

gim'let 

trow'el 

spade 

wrench 

mal'let 

hatch'e 

plane 

shears 

pin'cers 

cork'sci 

juice 

loaf 

liq'uid 

sev'er  al 

cane 

re  fine* 

hogs'head 

plan  ta't 

mill 

joints 

mo  las'ses 

bios' som 

scum 

leaves 

boiled 

stom'act 

36 

-HOMONYMS 

Write  the  following  sentences,  selecting  the  right  word: 
The  past  is  not  (holy,  wholly)  (vane,  vain,  vein)  if  ris 
on  its  (wrecks,  recks)  to  something  nobler  (we,  wee)  attain 
I^oniifelUnr.  In  the  morning  (sow,  sew)  thy  (seed,  cede). 
Bible.  Then  he  said.  "Good  (knight,  night),"  and  wi 
muffled  (o'er,  oar,  ore)  silently  (road,  rowed,  rode)  to  t 
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stown  shore. — Longfellow.  The  heaviest  (dews,  dues) 
clear  (nights,  knights).     The  (pale,  pail)  light  of  the 

is  the  reflection  of  the  (son's,  sun's)  light.  '*  (There, 
graves  are  green;  they  may  be  (scene,  seen),"  the 

made,  maid)  replied. — Wordsworth, 

87— W0RD6  OF  SIMILAR  MBAHIHG 


ti'c 


pris'on 
dun'geon 

ti'dy 
neat 

soul 
spir'it 

tar'dy 
late 

strange 
quaint 

plun'der 
rob 

co'zy 
snug 

queer 
droU 

rich 
fer'tile 

ha'sty 
rash 

twain 
coup'le 

erecf 
up'right 

grim 
sur'ly 

tenth 
tithe 

loose 

un  bound' 

hurt 
in'jure 

van 
front 

com'fort 
con  sole' 

sin'gle 
sole 

wont 
hab'it 

kiU 
mur'der 

hank 
skein 

AS 

peo'ple 
per'sons 

rest 
peace 

va'por 
bal  loon' 
no'tice 
e  lev'en 
e  nough' 

89 

er'rand 
nei'ther 
thir'teen 
be  cause' 
fair'y 

ques'tion 
scare'crow 
of'fi  cer 
an  oth'er 
nec'es  sa  ry 

ay  home  you  may 
roads 
streets 
gar'dens 
chil'dren 

see: 
gates 
parks 
hors'es 
sta'bles 

wom'en 
av'e  nues 
lamp' -posts 
car'riag  es 

10 
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40— CLOTHIIIO 

hose  mack'in  tosh  veil  ^  mtiff 

gloves  gai'ters  scarf  boots 

era  vaf  col'lar  hood  tip'pet 

skirt  trou'sers  ruffle  par'asol 

shawl  hand'ker  chief  neck'tie  o'ver  alls 

41— HOMOHTMS 

knead — to  work  dough 

need — want 

stake — a  post,  a  wager 

steak — a  slice  of  meat 

gait — manner  of  walking 

gate*-a  kind  of  door 

main — chief 

mane — ^hair  on  horse's  neck 

Maine — one  of  the  U.  S. 
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ewe — a  female  sheep 
l^you — person  addressed 
yew — an  evergreen  tree 
cru'el — unkind 
crew'el — soft  yam 
choir — a  band  of  singers 
quire — 24  sheets  of  paper 
bough — a  branch 
.bow — ^to  bend,  front  of  ship 

Write  the  following  sentences,  putting  the  right  word  in 
the  right  place: 

I  had  most  (5)  of  blessing. — Shakespeare. — May  I  join  the  (3) 
invisible? — George  Eliot.  (l)s  and  bleating  lambs. — Miltott. 
Added  woes  may  (4)  me  to  the  ground. — Pope.  (2)s  are  used 
in  embroider\\  (1)  must  (5)  the  dough  to  make  good  bread. 
The  man  who  walked  through  the  (7)  had  a  peculiar  (7). 
Have  a  care  for  the  (8)  chance. — Butler.  Twenty  (3)s  make 
a  ream.  He  bought  a  sHce  of  sirloin  (6).  Me.  is  the  abbre- 
viation of  (S).  The  Mistletoe  (4)  is  a  poem.  Like  a  dew- 
drop  from  the  lion's  (S).  Joan  of  Arc  was  burned  at  the  (6). 
The  wood  c^f  the  (1)  was  used  for  making  bows. 

42— REVIEW 


booch 

squash 

sen'tence 

pal'ace 

sieve 

fields 

car'riage 

lilV 

those 

knife 

pic'ture 

dai'sy 

wren 

through 

ea'gle 

bu'reau 

strait 

tonics 

chest 'nut 

tu  reen' 

poar 

peach 

on 'ion 

E'j'rope 

sleeve 

pen 'oil 

ba'sin 

po'ny 

tnnt 

tonirue 

re  fuse' 

os'trich 

birch 

Wednesday 

mi'grate 

mo'ment 

§  xo 
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4S— RSVIBW 


Brob'let 
^i^iiin'ute 


"farm'house 
vines 
^ar'den 
fioVers 
bam 

kale 
beet 
bean 
cress 
gar' lie 


let'tuce 

rai'sin 

cur'rant 

for'ward 

ber'ries 

rhu'barb 

spin'ach 

Eng'land 

chis'el 


meant 

wrote 

please 

ev'er  y 

qui'et 

ache 

Christ'mas 

piriow 

mead'ow 


44—111  THE  COUHTRY 

ditct  sheep 

knoll  lambs 

ar^Dor  cat'tle 

hay'-loft  fields 

mead'ow  wheat 


45— VEGETABLES 


tur'nip 

rhu'barb 

pars'nip 

cab'bage 

mush'room 


car' rot 
let'tuce 
pump'kin 
spin'ach 
to  ma'to 


46— HOMONYMS 


scis'sors 
pump'kin 
thim'ble 
pitch'er 
ba  na'na 
a'pri  cot 
beau'ti  ful 
Feb'ru  a  ry 
po  ta'toes 


swing 
in'sects 
or'chard 
ber'ries 
but'ter  flies 


cu'cum  ber 
as  par'a  gus 
cau'li  flow  er 
egg'plant 
rad'ish 


f  leaf — ^part  of  a  tree  or  book 

\lief — ^willingly 
great — large,  noble 
grate — to  rub,  iron  frame 
for  fire 

f  heard — did  hear 
herd — of  cattle 
lain — reclined 
lane — a  narrow  road 


2\ 


3 


4 


fbase — mean,  foundation 
Ibass — a  part  in  music 


aught — anything 
ought — bound  by  duty 
'right — opposite  of  wrong 
rite — a  form 
wright — a  workman 
write— act  of  writing 


Write  the  following  sentences,  putting  the  right  word  in 
the  right  place: 

I  see  the  (7),  and  I  approve  it  too. — Ovid.  It  is  a  long 
(4)  that  has  no  turning. — Prov.     We  all  do  fade  as  a  (1). — 


12 
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§10^ 


Bible.  Do  what  you  (6),  come  what  may.  Baptism  is  a 
religious  (7).  The  (2)  fishes  eat  up  the  little  ones. — Shake- 
speare. I  had  as  (1)  sing  (5).  A  ship  (7)  works  in  a  ship- 
yard. Have  you  (3)  (6)  against  him?  It  is  a  (5)  thing  to 
betray  a  man  who  has  trusted  you. — Prov.  A  bright  fire 
glowed  in  the  (2).  The  lowing  (3)  winds  slowly  o'er  the 
lea. — Gray.  I  never  dare  to  (7)  as  funny  as  I  can. — Holmes. 
The  book  has  (4)  on  my  table  several  days. 

47 


glass 

smooth 

briftle 

trans  par'ent 

win'dow 

sash 

panes 

weights 

hemmed 

gath'ered 

stitched 

seam'stress 

sleeves 

a'pron 

emp'ty 

rode 

learned 

eas'ily 

rap'id  ly 

AM 

per'f  ect  ly 

palms 

ca  ca'o 

U'on 

el'e  phanfl 

coffee 

cam'phor 

jagu  ar' 

ser'pent 

cofton 

in'di  go 

giraffe' 

go  ril'la 

sa'go 

In'di  a-rub'ber            cam'el 

CTodo  diL 

spi'ces 

sug'ar-cane 

mon'key 

leop'ard 

We  should  be: 

48 

good 

cor'dial 

help'ful 

civ'il 

frank 

sin  cere' 

thought'ful 

o  blig'ing 

prompt 

lov'ing 

ge'ni  al 

gen'er  ous 

hon'est 

truth'ful 

stu'di  ous 

o  be'di  ent 

no'ble 

care'ful 

pa'tient 

tem'per  at^ 

po'lite 

hope'ful 

court'e  ous 

in  dus'tri  c^ 

We  should  not  be: 

50 

mean 

stin'gy 

rude 

im  po  lite' 

curt 

cru'el 

sur'ly 

dis  hon'est 

proud 

selfish 

care'less 

cow'ard  ly 

la'zy 

un  kind' 

haugh'ty 

quar'rel  som^ 

sulk'y 

fret'ful 

de  ceit'ful 

dis  hon'or  a  ^ 

sau'cy 

sul'len 

tat'tling 

dis  o  be'di  e«n 

no 

SPELLING 
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51— abbrbvutiohb 

Jan'u  a  ry 

Jan. 

July' 

July 

Peb'ru  a  ry 

Feb. 

Au'gust 

Aug. 

Ua.Tch. 

Mar. 

Sep  tem'ber 

Sept. 

A'piil 

Apr. 

Oc  toTjer 

Oct. 

May 

May 

No  vemlDer 

Nov. 

June 

June 

De  cemTjer 

Dec. 

wnms-ss— BOATS 

gale 

c/clone 

barge 

canoe' 

gust 

si  moom^ 

t 

yawl 

cufter 

breeze 

ty  phoon' 

sloop 

schoon'er 

«l^ia.ll 

tor  na'do 

yacht 

ves'sel 

2ep»h'yr 

whirrwind 

do'ry 

frig'ate 

teixi'pest 

hur'ri  cane 

gon'do  la 

steam'er 

goat 

ofter 

9Q 

oats 

flax 

deer- 

pan'ther 

com 

hemp 

w-olf 

squir'rel 

maize 

to  bac'co 

°^oose 

buf  fa  lo 

bar'ley 

tim'o  thy 

ra-l>'-bit 

an'te  lope 

ce're  al 

mulTjer  ry 

«*«a.lth 

vague 

54 

whiflF 

ooze 

wrought 

tx-o^gh 

voice 

trait 

cruise 

squeeze 

**^*-ift 

vogue 

grate 

browse          grudge 

t^'B^Ued 

vatdt 

fierce 

shrimp          sword 

1 

fi» 

peach 

cher'ry 

cran'ber  ry 

grape 

cit'ron 

blue'ber  ry 

cur'rant 

dam' 

'son 

straw^Der  ry 

I^l^xn 

lem'on 

pine'ap  pie 

raspTjer  ry 

^^*i»ce 

mel'on 

a'pri 

cot 

goose'ber  ry 

f*^^L» 

rai'sin 

ba  na'na 

huck'le  ber  ry 

66— FLOWERS 

Ss:**- 

lark'sptirs 

par 

I'sies 

sun'flow  ers 

lil'ies 

sweet  peas 

hol'ly  hocks 

dai'sies 

hy: 

a  cinths 

vi'o  lets 

^^^vcrs 

mar'i  golds 

danMe  li  ons 

ge  ra'ni  ums 

u 

< 

SPELLING 

|l« 

feU 

catise 

67 

stum'bled 

trouble 

lack 

killed 

horse'man 

n^lOigenc^^ 

steed 

caught 

in'ju  ry 

unfasfen^^sd 

foe 

slight 

loos'ened 

at  ten'tion 

CO  here' 

e'qual 

6f 

need'y 

wear'y 

se  Crete' 

se  vere' 

speed'y 

drear'y 

im  pede' 

de'cent 

feed'ing 

trea'soi^ 

con  vene' 

fe'male 

heed'ful 

cheap'ly^ 

ex  treme' 

pre'cept 

free'dom 

year'lin^ 

su  preme' 

de  scribe'                 cheer'ful 

mean'ii^^ 

toil 

gov'em 

pawn               scrub 

tricfe: 

moat 

heat 

pledge             scour 

treacle 

dirt 

jest 

quoth              di  rectf 

yawxx 

frown 

joke 

ruse                 sell 

wan'der 

filth 

stray 

scheme            seize 

be  f€:^^'^ 

gape 

pile 

la'bor              scowl 

col'ui*^ 

GEOGRAPHT— 60— ARITHMETIC 

source 

po'lar 

add 

mul'ti  pli^^^' 

ax'is 

cli'mate 

plus 

prod'uct 

or'bit 

sav'age 

sum 

di  vide' 

cir'cle 

e  qua' tor 

sub  tract' 

div'i  denci 

mo'tion 

ho  ri'zon 

min'u  end 

di  vi'sor 

dai'ly 

ze'nith 

sub'tra  hend 

quo'tient 

year'ly 

par'al  lei 

re  main'der 

proof 

trop'ic 

hem'i  sphere         mul'ti  ply 

arith'me  "t^ 

pole 

ge  og'ra  ph] 

V         mul  ti  pli  cand' 

prob'lem 

61— 

USED  IN  COOKIIIG 

rice 

so'da 

all'spice 

va  niria 

sage 

gin'ger 

gel'a  tine 

vin'e  gar 

mace 

pars'ley 

choc'o  late 

hom'i  ny 

yeast 

pep'per 

sal  e  ra'tus 

tap  i  o'ca 

cloves 

nut'meg 

buck'wheat 

cin'na  moC^' 

\ 
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93 

e  the  plurals  of  the  words  in  this  exercise: 

loaf 

con'cert 

man'sion 

dai'sy 

sheaf 

buf'fa  lo 

tur'key 

officer 

jotir'ney 

suifor 

sur'face 

os'trich 

scratch 

sand'wich 

mm 

at  tor'ney 

rus'tic 

waste'ful 

d'lent 

tac'it 

fear'ful 

gkwm'y 

tur^d 

ru'ral 

mud'dy 

stur'dy 

plac'id 

flor'id 

som'ber 

ar'dent 

rot'ten 

tim'id 

hard'y 

mirth'ful 

geese 

gib'bous          ge)r'ser 

guard 

ga'ble 

gew'gaw         gal'lant 

gid'dy 

gir'dle 

tar'get            gaunt'let 

gig'gle 

giz'zard 

gal'lop            guest 

guin'ea 

gher'kin 

gar'gle            gauze 

eS-OPPOSITES 

gor'geous 

dry 

find 

moist 

lose 

Strong 

sweet 

» 

weak 

sour 

quick'ly 

rare 

slow'ly 

com'mon 

ac  cepf 

a'ged 

de  cline' 

youth'ful 

a  part' 

cease 

»r 

to  geth'er 

con  tin'ue 

/er 

o  bey' 

no'where 

dls  o  bey' 

some'where 

16 
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§10 

toast 

gru'el 

broth 

dumpTing 

tarts 

crack'er 

sir'loin 

sand'wich 

veal 

cook'y 

om'e  let 

dough'nut 

bis'cuit 

waffle 

muffin 

sauer'kraut 

sal'ad 

hon'ey 

por'ridge 

cus'tard 

mut'ton 

catch'up 

choVder 

67 

im'age 

suc'cotash 

ag'ile 

rig^id 

fidg'et 

viv'id 

ac'tive 

jus'tice 

res^pite 

doc/ile 

fes'tive 

den'tist 

cor'niee 

hos'tile 

rep'tile 

set' vice 

des'tine 

mis'sile 

crev'ice 

prom'ise 

•8 

rouse 

doc'trine 

cowl 

crowd 

de  vour' 

prowl 

bowser 

shout 

fotm'dry 

clown 

dowser 

crouch 

scoun'drel 

crown 

coVard 

mound 

com'pound 

drown 

droVsy 

flounce 

69 

pro  notmce' 

cleft 

flare 

flaw               liege 

rouge 

pyre 

dealt 

goad              lapse 

rogue 

brief 

freak 

farce              weird 

shone 

copse 

fraud 

guile              grease 

prism 

corpse 

fledge 

gloat              mold 

pierce 

clench 

chasm 

gorge             mourn 

plague 

cleanse 

dredge 

gourd            league 

scourge 

70-OCCUPATIONS 

tai'lor 

flo'rist 

farm'er 

mirii  ner 

ba'ker 

join'er 

weav'er 

min'is  ter 

doc' tor 

gro'cer 

build'er 

gar'den  er 

law'yer 

bank'er 

butch'er 

car'pen  ter 

cob'bler 

mer'chant 

drug'gist 

black'smitl^ 

£10                              s 

PEL] 
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n-OUTDOOR  SP0BT8 

:£sh'ing              ri'ding 

dri'ving 

ska'ting 

^»il'mg               ten'nis 

play'ing 

mar'bles 

■moving              leap'ing 

bowl'ing 

coasfing 

T)oafing             cro  qnetf 

jump'ing 

base'ball 

T)a'thing             nut/ting 

swing'ing 

79 

sleigh'ing 

so'lar             nec/tar 

dro'ver         differ 

lar'der 

lu'nar             laf  ter 

can'ker         hin'der 

blis'ter 

tar'tar            an'ger 

la'ter             gan'der 

blub'ber 

stel'lar           bet'ter 

coffer           fil'ter 

mem'ber 

Id'tcr                  coil 

78 

an  no)r' 

in'voice 

toi'let                   broil 

de  co/ 

re  joice' 

poi'son                 spoil 

boy'ish 

pur  loin' 

coin'age               hoist 

em  ploy' 

oint'ment 

ap  point'              choice 

boy'cott 

74 

ac'id 

em  broid'er 

cen'ser               cir'cus 

ceil'ing 

cen'sus               ci'pher 

cir'cuit 

cym'bal 

cen'tral              dn'der 

cyl'in  der 

cen'tu  ry 

ce  menf             cer'tain 

cel'e  brate 

ce  les'tial 

cen'taur  .          cen'sure 

cem'e  ter  y 

cen  ten'ni  al 

75— HOMomms 

cent — a  coin 

to — as  in  "Give  it  to  me" 

1  scent — an  odor 

6 

too — as  in  "too  cold" 

sent — did  send 

two — a  number 

threw — did  throw 

^  J  plum — ^a  fruit 
\plumb — ^perpendicular 

6 

through — as  in 

"through  the 

I     air" 

^  fstare — ^to  look  earnestly 
Istair — ^a  step 

^  ffir — a  tree 

fur — fine,  soft  hair 

earn — ^to    get    or    merit    by 

-  Jfore — in  front 
Ifour — ^a  number 

8       labor 

[urn — a  vase 

18 


SPELLING 


10 


Write  the  following  sentences,  putting  the  right  word 
the  right  place.     Underline  the  words  inserted. 

It  is  not  what  we  (8),  but  what  we  save  that  makes  us  ridi. 
— Pr<yu.     A  bird  in  the  hand  is  worth  (5)  in  the  bush,^ — Prov, 
We  (1)  the  silver  (8)  (5)  them-      I  remember  the  (7)  trees, 
dark  and  high, — Hood.    A   (1)  is  one*hundredth  part  of  a^ 
dollar     Prunes  are  dried  (2)s.     A  dog  has  (4)  feet,  but  the^ 
(4)  feet  are  the  two  front  feet.     And  all  the  world  would  (3).  i 
— Co'ivper.     The  (1)  of  the  roses  will  hang  round  it  still, — ^ 
Moore.     Who  (6)  the  stone  (6)  the  window?     Russian  sable^ 
is  a  costly  (7).     (5)  many  cooks  spoil  thebroth.     Masons  test^ 
a  wall  with  a  (Q-liiie.  White  maible  ^s  lead  to  t^  OqkitoL^ 


nev^er 

neth'er 

fel'ofi 

inen'tal 

t»n<per 

skep'tic 

seaTot 

pten'ty 

per'ish 

chei^ttb 

etead'jr 

pef lel 

cher^ish 

her'ald 

peas^aat 

jeaFom 

wed'lock 

blem'ish 

ihxeat'eii 

weath'er 

ped'dler 

threadlmie            pleas^tue 

meas^iuer 

com'pass 

cac'tus 

WW 

chafes 

choid 

cul'prit 

com'rade 

chrome 

chyle 

cur'ry 

cab'in 

chro'mo 

chyme 

cur'few 

ca'ble 

chron'ic 

chol'er  a 

com'et 

com  pute' 

cho'ral 

chron'i  cle 

com  plete' 

cu'pola 

chem'ist 

char'ac  ter 

corumn 

com  plex'ion            Chris'tian 

78— ARITHMETIC 

cha  me'le  on 

rate 

cu'bic 

in'te  ger 

amount' 

terms 

fac'tor 

dec'i  mal 

prin'ci  pal 

prime 

frac'tion 

murti  pie 

di  vis'i  ble 

dig'it 

al'i  quot 

in'ter  est 

in  sur'ance 

ze'ro 

dis'count 

com  pos'ite 

broTcer  age 

a'cre 

ex  am'ple 

nu'mer  a  tor 

per  cent'age 

naught 

htm'dredtb 

de  nom'i  na  tor 

av  oir  du  pois* 

§10 


purr 

bum 

low 

grunt 

squeal 


bee 

wasp 

flea 

lo'cust 

bor'net 


yelp 

howl 

quack 

growl 

mew 


gnat 

moth 

roach 

bee'tle 

crick'et 


SPELLING 

78— AimiAL  SOUHDS 

bleat 
cluck 
neigh 
croak 
gob'ble 

80— DISECTS 


snort 

cack'le 

whin'ny 

bel'low 

chii/rup 


19 


squeak 

roar 

scream 

buzz 

screech 


ant 

wee'vil 
mos  qui'to 
glow-worm 
silk'worm 


drag'on-fly 
bum'ble  bee 
but'ter  fly 
ka'ty  did 
grass'hop  per 


81 


a'Uas 

a'gen  cy 
^^'ni  ac 
brace'let 
^a'vor  ite 
^^'por  ize 


^m'nast 

RT>'sy 

^^'gine 


fa'cial 
pa'tron 
sta'tion 
an'cient 
pa  rade' 
dra'per  y 


gib'lets 
gen'ius 
gen  teel' 
herb'age 


82 


ef  face' 
va'cant 
en  gage' 
be  came' 
pro  fane' 
dis  place' 


hom'age 
gib'bet 
gen'e  sis 
gest'ure 


fa'tal 

ha'zy 

ba'bel 

az'ure 

ha'tred 

man'ger 


gen'u  me 
mag'is  trate 
gym  nas'tics 
gym  na'si  um 


88— REVIEW 


ache 

^^  cept' 
^  f raid' 
^  gain' 

^^"mond 
^^'imal 


bruise 

Arc'tic 

bis'cuit 

au'tumn 

ba  na'na 

break^fast 


bu'reau 

care'ful 

car'riage 

cel'er  y 

chim'ney 

Christ'mas 


could 
dai'sy 
cur'tain 
col'ored 
con'ti  nent 
cran'ber  ry 


20 
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differ  ent 

84 

friend 

health'y 

juice 

dough'nut 

gi  raff  e' 

help'ful 

knife 

ear'nest 

gru'el 

hom'i  ny 

Vnuck'le 

ei'ther 

e  qua'tor 

ho  ri'zon 

laugh 

el'e  phant 

er'rand 

hysL  cinth 

learn 

e  nough' 

Feb'ru  a  ry 

in'ter  es  ting 

isth'mus 

85— REVIEW 

maize 

mo  las'ses 

o'a  sis 

rai'rin 

li'chen 

mos  qtii'to 

0  blige' 

pic/ture 

liq'tiid 

moun'tain 

om'e  let 

pitch'er 

mat' tress 

nei'ther 

os'trich 

pleas'ant 

mi'grate 

neph'ew 

oys'ter 

prai'rie 

min'u  end 

niece 

88 

par'al  lei 

pumpldn 

rhu'barb 

skein 

tongue 

zone 

rough 

sleigh 

tor'rid 

whose 

salm'on 

sev'er  al 

until' 

would 

schol'ar 

skel'e  ton 

tem'per  ate 

wrong 

scis'sors 

spin'ach 

thous'and 

ze'nith 

sen'tence 

sqnir'rel 

vol  ca'no 

writ'tei^ 

87-«TKOinrMS 

effort 

de  cide' 

lack'ing 

a  tone' 

en  deav'or 

de  ter'mine 

de  fi'cient 

ex'pi  ate 

re  past' 

ven'er  ate 

out'ward 

con  fuse' 

col  la'tion 

re  vere' 

ex  ter'nal 

be  wil'de  ^ 

en  close' 

spring'y 

down'cast 

de  ride' 

en  vel'op 

e  las' tic 

88 

priest               dra'ma 

de  ject'ed 

rid'i  cule^= 

fool 

han'dle 

lad'der 

lock 

del'ta               fel'low 

hel'met 

lob'steKT- 

feast 

an'gel               mask 

freck'le 

mar'kte-'^ 

hook 

se'cret             fos'sil 

liq'uor 

ma'tro:x3 

HO 
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na.X'er 
sto'ry 

st-^'ted 

an'cient 
ver'dant 
fruit'ful 
slum'bers 
en  tombed' 

88 

•  tow'er  ing 
ex  ten'sive 
sep'ul  cher 
be  stow'ing 
re  main'der 

for'tress  es 
at  tract'ive 
ap  pa  ri'tion 
pic  tur  esque' 
ben  e  dic'tion 

sa-MAScnunE  and  fbmuhiib 

*  ^*Ji'i  tor 
^^:»oph'et 

her'o  ine           beau 
host'ess             wiz'ard 
ac'tress             sir 
god'dess            bach'e  lor 
heir'ess             wid'ow  er 
jan'i  tress         man  ser/ant 
proph'et  ess      land'lord 

belle 

witch 

mad'am 

maid,  spin'ster 

wid'ow 

maid  serv'ant 

land'la  dy 

81— HOMOHYMS 

^ 

[break — to  part  by  force 
brake — for  stopping  wheels,      5 
a  fern 

hail — frozen  rain, 

to  salute 
hale — healthy 

2 
3 
4 


week — seven  days 
weak — feeble 
waist — part  of  the  body 
waste — a  desert,  to  squan- 
der 
piece — ^a  part,  a  composition 
peace — quiet 


^  fwait — to  stay 
Iweight — heaviness 

fheel — part  of  the  foot 
I  heal — cure 

J.  J  peal — a  loud  sound 
I  peel — to  strip  oflE  the  skin 


In  the  following  sentences  put  the  right  word  in  the  right 
place.     Underline  the  words  inserted. 

Achilles  was  slain  by  being  wounded  in  the  (7).  A  (4)  of 
banana  (8)  should  not  be  thrown  on  the  pavement.  The 
(l)ing  waves  dashed  high. — Hemans.  (5),  holy  light. — 
Milton.  The  engine  whistled  **Down  (l)s."  What  is  your 
(6)?  I  lay  me  down  in  (4)  to  sleep. — Willard,  Physician, 
(7)  thyself. — Bible,  If  you  are  (5),  you  cannot  be  (2).  The 
deep  thtmder,  (8)  on  (8),  afar. — Byron.  There  was  a  belt 
about  her  (3).  Sunday  is  the  first  day  of  the  (2).  Learn  to 
labor  and  to  (6). — Longfellow.     (3)  not,  want  not. — Prov. 


22 
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jui'cy 
spi'cy 
fan'cy 
flee'cy 
mer'cy 

daunt 
brooch 
nymph 
crea'ture 
con  sume' 


tip'sy 

fuss'y 

moss'y 

mass'y 

drop'sy 

twelfth 
a  dult' 
de  sist' 
ad  vance' 
di  gest' 


98 


po'sy 

pal'sy 

pro'sy 

flim'sy 

glass'y 

come'ly 
com  mand' 
a're  a 
dis  arm' 
cha  grin' 


ma'zV 
diz'zy 
cra'zy 
breez' 
driz'zl 

bel'lowi 
as  sume 
cask'et 
cit'i  zer 
duc'tile 


94— HOMOHTMS 


1 


air — ^what  we  breathe 
e'er — ever 
ere — before 

heir — one  who  inherits 
sail — of  a  ship 
.sale — a  selling 
ho'ly — sacred 
whol'ly — completely 
plain — level  ground,  clear 
I)lane — hat  surface,  tree, 
tool 


rain — water  from  clouds 
reign — rule 
rein — for  a  horse 


'[ 


{coarse — rough 
course — way 


8 


,^fcoriar — band  for  the  ne< 
Ichol'er — anger 

dy'ing — ceasing  to  live 
dye'ing — coloring 

Write  the  following  sentences,  putting  the  right  word 
the  right  place: 

Westward  the  (6)  of  empire  takes  its  way. — Berkely.  < 
there  is  sweetness  in  the  morning  (1) — Byron,  (3)  angc 
guard  thy  bed — Watts.  How  gladly  would  we  buy  tin 
w^erc  it  for  (2).  How  beautiful  is  the  (5)  after  the  dust  ai 
heat — Longjellow.  The  top  of  my  desk  is  a  (4)  surfac 
What!  drunk  w^ith  (7) — Shakespeare.  The  (7)  was  made 
cloth.  We  thought  her  (<S)  w^hen  she  slept.  The  Prince 
Wales  is  (1)  to  the  English  throne.  Russia  is  almost  (3) 
vast  (4).  Write  home  (1)  the  ship  (2)s.  The  (5)  guides  tl 
horse.  The  cochineal  insects  furnish  a  red  color  for  (S 
Shakespeare  lived  during  the  (5)  of  Queen  Elizabeth. 
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9ft-€L0TH 

safin 

si  le'sia 

cari  CO 

vel'vet 

me  ri'no 

al  pac'a 

flan'nel 

cam'bric 

dam'ask 

mus'lin 

bro  cade' 

cor'du  roy 

mo'hair 

chev'i  ot 

cas'si  mere 

de  laine' 

ging'ham 

vel  vet  een' 

broad'cloth 

cash'mere 

seer'suck  er 

piv'ot 

96 

pub'lic 

tas'sel 

iiir 

parl/ner 

rum'mage 

trel'lis 

3ry 

phys'ic 

skir'mish 

tus'sle 

ble 

pi'ous 

soremn 

weap'on 

1 

pi'ra  cy 

spe'cie 

wel'fare 

ige 

pit'i  f  ul 

stam'mer 

97 

vie' tor 

syr'inge 

lar 

bear'er 

ju'ror 

lar 

lodg'er 

val'or 

flaVor 

lar 

cor'o  ner 

tu'tor 

ru'mor 

lar 

moum'er 

tre'mor 

or'a  tor 

dar 

strag'gler 

trai'tor 

stu'por 

lar 

vend'er 

tor'por 

splen'dor 

u  lar 

in  tru'der 

stdt'or 

sur  vey'or 

98-ON  THE  WRITING  DESK 

ru'ler 

let'ter 

pa'per-weight 

tablet 

e  ra'ser 

port  fo'li  o 

blot'ter 

ink'stand 

mu'ci  lage 

IS 

wa'fer 

fools'cap 

en'vel  ope 

life 

cal'en  dar 

dic'tion  a  ry 

99— FISH 

seal'ing-wax 

trout 

dol'phin 

her'ring 

pike 

sar'dine 

mack'er  el 

shark 

had'dock 

pick'er  el 

shad 

suck'er 

stur'geon 

smelt 

min'now 

hal'i  but 

«U  -10 
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§10 

un  just' 

1 
tin  jusf  ly 

re'al 

re'ally 

lan'gtiid 

lan'guid  ly 

meek 

meek'ly 

se  cure' 

se  cure'ly 

court 

couil/ly 

se'ri  ous 

se'ri  ous  ly 

an'nu  al 

an'nu  al  ly 

spite'ful 

spite'ful  ly 

in  tenf 

intenfly 

tin  u'su  al 

un  u'su  al  ly 

for'mer 

foi^mer  ly 

dread'ful 

dread'ful  ly 

fre'quent 

fre'quent  ly 

SPELLING 

(PART  2) 

i-8TH0inni8 

ac  qtiit' 

ad'age 

adorn' 

ab  solve' 

max'im 

dec'or  ate 

ac  cede' 

ac  cost' 

ad  vice' 

com  ply' 

sa  lute' 

cotm'sel 

for  sake' 

adieu' 

ac  quaint' 

a  ban' don 

good  by^ 

in  form' 

2— OPPOSITBS 

free 

guilt'y 

stub'bom 

cap'tive 

in'no  cent 

yield'ing 

dis  perse' 

in  te'ri  or 

fail'ure 

as  sem'ble 

ex  te'ri  or 

sue  cess' 

emerge' 

de  crease' 

em'i  grate 

:t'         im  merge' 

aug  menf 

im'mi  grate 

i'ci  cle 

• 

confide' 

pi'rate 

pli'a  ble 

com  bine' 

bri'ny 

di'ary 

re  cite' 

mi'nus 

U'a  ble 

surmise' 

UT^l 

si'phon 

require' 

fi'nal 

bi'ped 

com  prise' 

vi'per 

*pyright0d  by  InUrncaional  Textbook  Company.    AU  rights  nstrvtd 
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SPELLING 

J 10 

un  jusf 

1 
un  justly 

re'al 

re'ally 

lan'guid 

lan'guid  ly 

meek 

meek'ly 

se  ctire' 

se  cure'ly 

court 

court'ly 

se'ri  ous 

se'ri  ous  ly 

an'nu  al 

an'nu  al  ly 

spite'ful 

spite'ful  ly 

in  tenf 

in  tent'ly 

tin  u'su  al 

un  u'su  al  ly 

for'mer 

fof'mer  ly 

dread'ful 

dread'ful  ly 

fre'quent 

fre'quent  ly 

SPELLING 

1— € 

\RT  2) 

nnioinnis 

^  base' 
^e  grade' 

ac  qtdf 
ab  solve' 

ad'age 
max^im 

adorn' 
dec'or  ate 

abhox' 
detesf 

ac  cede' 
com  pi/ 

ac  cost' 
sa  lute' 

ad  vice' 
cotm'sel 

abide' 
so'joum 

for  sake' 
a  ban'don 

a  dieu' 
good  by' 

ac  quainf 
in  form' 

2— OPPOSITBS 

^b'scnt 
pres'ent 

free 
cap'tive 

gtiilt'y 
in'no  cent 

stub'bom 
yield'ing 

Idc  stoV 
T^  ceive' 

dis  perse' 
as  sem'ble 

in  te'ri  or 
ex  te'ri  or 

fail'ure 
sue  cess' 

tie  stro/ 
cx)n  strucf 

e  merge' 
im  merge' 

de  crease' 
aug  ment' 

em'i  grate 
im'mi  grate 

sali'va 
«n  vi'ron 
«i  ti'tle 
vi'o  late 
li'val  ry 
pi'ety 

I'd  cle 

pU'able 

di'ary 

U'a  ble 

si'phon 

bi'ped 

t 

con  fide' 
combine' 
re  dte' 
surmise' 
re  quire' 
com  prise' 

pi'rate 

bri'ny 

mi'nus 

U'bel 

fi'nal 

vi'per 

CopyhgfU§d  by  InttrtuUional  Textbook  Company.    All  rights  nstrvtd 
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SPELLING 

{11 

braid 

ex  am'ine 

4 

coax 

ra'zor 

beard 

ex  cur'sion 

skull 

ven'ture 

bloom 

de  light'ful 

hoarse 

whith'er 

bleach 

in  struc'tion 

a  piece' 

smoth'err — 

6— 

MnONO 

zinc 

mi'ca 

gran'ite 

lode 

lead 

sul'phur 

gyp'sum 

shaft 

quartz 

car'bon 

plat'i  num 

mi'ner 

cop'per 

salf'pe'ter 

min'er  al 

tun'ne==l 

ni'ter 

mer'cu  ry 

me  tal'lic 

der'ric k 

6— FARMINO 

plow 

har'row 

ster'ile 

fer'tUe 

reap'er 

thresh'er 

clay'ey 

bog'gy 

mow'er 

fal'low 

bar'ren 

ar'a  ble 

scythe 

swamp'y 

loam'y 

al  lu'vi         al 

sick'le 

fruit'ful 

marsh'y 

gua'no 

mu'ti  ny 

flu'id 

7 

dis  pute' 

se  clud e' 

du'ti  ful 

mu'sic 

pro  cure' 

de  lud^s' 

pu'ri  fy 

glu'ten 

in  sure' 

as  sur€=-' 

cru'el  ty 

tu'mor 

di  lute' 

a  buse*""*" 

mu'tu  al 

fu'ture 

en  dure' 

a  mus^-=" ' 

lu'di  crous 

cu'ri  ous 

pre  sume' 

al  lure'^ 

doub'le 

jew'el  er 

8 

su  pe'ri  or 

sleet 

har'ness 

tomor'row 

va  ca'tion 

tacks 

mat'ting 

which  ev'er 

twi'light 

sphere 

val'u  a  ble 

scen'er  y 

moun'tains 

ce'dar 

blouse 

cis'tem 

9 

knuck'le 

steppes 

breathe 

clean'ly 

col'an  der 

tru'ly 

el  lipse' 

dah'Ha 

fa  mil'iar 

vil'lain 

de  spair' 

cru  sade' 

des'o  late 

cut'ler  y 

um'pire 

cou'pon 

de  pos'it 

hap'pened 

jun'ior 

com'merce 

tran'som 

oc  curred' 

a'com 

cour'te  sy 

ven'ti  late 

prec'i  pice 

] 


§11 

SPELLING 

8 

po  si^tion 

10 

pat'ron  ize    live'li  hood 

ac  cu'mu  late 

gen'ius 

sys'tem         in'tel  lect 

ad  van'tage 

stud'ies 

tresspass  es  fa'vor  it  ism 

in^'dis  pen'sa  ble 

pro  fes'sion 

ex  celled'      op^'por  tu'ni  ties 

com^men  da'tion 

sxiffrage 

a  bil'i  ties     in  duce'ment 

op'er  ate 

ad  mit'ted 

pos  sess'       ac  cept'a  ble 

dis  course' 

gen'tle  man 

11 
cour'te  Otis         friend'ly 

dil'i  gent 

inu^man 

re  spect'ful  ly    ge'nial 

ca'pa  ble 

mortal  ly 

re  lig'ious           sen'si  ble 

com'pe  tent 

sac/ri  fice 

grate'ful             a  gree'a  ble 

con^sci  en'tious 

Ln^'di  vid'u  al 

lov'a  ble             char'ac  ter 

for  giv'a  ble 

sin  cere' 

hap'pi  ness         ed'u  cate 

re  fined' 

Id 
pic^'tur  esque*              lab'y  rinth 

in  cal'cu  la  bly 

-Cash'ion 

rev^e  la'tion 

gran'deur 

or^na  men'tal              in^de  scri'ba  ble 

charm'ing 

^a'ri  e  ga^ted 

I               pro  dig'ious 

mag  nif'i  cent 

gro  tesque' 

ra  vine' 

bril'liant 

XI  nique' 

at  tract'ive 

ePferves'cence 

"beau'ti  ful 

ex^traor'di  na  ry 

sym  met'ric  al 

^x'cel  len  cy 

con  sum'mate 

strict 

18 

ear'li  est                   thread 

peo'ple 

is'su  ing 

com  pels'                  for'feit 

beg'gar 

di  vulge' 

im  mense'                im  peach'              mar'ket 

in  qtiir'y 

mod'em                   fierce 

vil'lage 

in  cense' 

dis  pel'                     con'sul 

bulk 

getting 

bulge                        yield 

por'tion 

mag'net 

re  ly'                        heav'y 

con  tain' 

phase 

de  nied'                    failed 

14-OCCUPATIONS 

stroll 

la'bor  er 

man'a  ger         e  lec^tri'cian 

com  pos'i  tor 

in  vent'or 

po  lice'man      ar'chi  tect 

sur  vey'or 

phy  si'cian 

fire'man            en^gi  neer' 

auc^tion  eer^ 

supper  vi'sor 

ca'ter  er           book'keep'^er 

ga'ger 

sturgeon 

ma  chin'ist       pro  fess'or 

pho  tog'ra  pher 

> 


SPELLING 


$11 


grief 

joy 

vice 

stud'y 

la'bor 

in'dus  try 


griev'ous 
jojr'otis 
vi'cious 
stuMi  Otis 
la  bo'ri  Otis 
in  dus'tri  otts 


IS 


pair — ^two 
pare — ^to  cut  off 
pear — a  fruit 

2! their — ^belonging  to  them 
1  there — ^in  that  place 

^fcap'i  tal — chief  town,  stock 
Icap'i  tol — ^building 


pore 

ri'ot 

glo'ry 

dan'ger 

mur'der 

ma  la'ri  a 

1»— HOMOimiS 

fmeat — animal  food 
.  I  meet — ^proper,  to  come 
gether 
mete — ^to  measure 
as  cent' — a  rising 
as  sent' — ^agreement 
^  f  pane — ^a  plate  of  glass 
Ipain — ^an  ache 
J  rye — a  grain 


po'rous 
ri'ot  ous 
glo'ri  ous 
dan'ger  ous       ^ 

ma  la'ri 


6 


8 


in 


in 


fhear — ^to  listen 

Ihere — ^in  this  place  Iwry— crooked 

Write  the  following  sentences,  putting  the  right  word 
the  right  place: 

(2)     is  nothing  new  under  the  sun. — Bible.     (8)  grows 
cold  countries.      When  shall  we  three   (5)   again? — ShcJ^S^- 
5 pear e.     A  (7)  of  glass.     (4)  rests  his  head  upon  the  lap         of 
earth. — Gray.     Can  you  (1)  a  (1)  with  a  (1)  of  scissors?   T        he 
(3)  is  a  white  marble  building.     The  (6)  of  Mont  Blanc         is 
full  of  danger.     Be  silent  that  you  may  (4). — Shakes  pea -^e. 
Sweet  is  pleasure  after  (7). — Dryden.    Birds  in  (2)  little  ne^^ts 
agree. — Watts.     Washington  is  the  (3)  of  the  United  Stat^^s. 
Is  not  the  life  more  than  (5)  ? — Bible.     He  gave  his  (6)  to  t^tie 
proposal.     There  is  a  bird  called  the  (8)  neck.     With  what 
measure  ye  (5),  it  shall  be  measured  to  you  again. — Bible. 

17— KlfOWII  BY 


Seeing 
squal'id 
un  couth' 
col'ored 
o  paque' 
ra'di  ant 


Smelling 
ran'cid 
fra'grant 
per'fumed 
o'dor  ous 
ar^o  mafic 


Tasting 
lus'cious 
pim'gent 
bit'ter 
in  sip'id 
de  li'dou! 


SPELLING 

6 

Touching 

HBoring 

I 

smooth 

clear 

ech'o  ing 

1 

tep'id 

loud 

muffled 

tin  e'ven 

indistincf 

noi'sy 

t 

counfer 

It 

la'zily 

ach'ing 

!f 

awk'ward 

hes'i  tate 

surprise' 

iS^ 

btis'i  ly 

spe'cial 

quan'ti  ty 

Z\e 

re  mark'a  ble 

mus'cles 

syl'la  ble 

1 

gen'tle  man 

vil'lage 

scold'ed 

'ety 

u'su  al  ly 

pro  tect' 

gos'sa  mer 

10— REVIBW 

er 

dic'tion  a  ry 

scythe 

com'mon 

tone 

mack'er  el 

feign 

tac'it 

3S  tra 

jew'el  ry 

zeph'yr 

gyp'sy 

jaign' 

veg'e  ta  ble 

liq'uor 

ges'ture 

er 

cas'si  mere 

giz'zard 

salm'on 

'tain 

sar^sa  pa  ril'la 

gejr'ser 

wool'en 

/a 

par'lia  ment 

2Q 

thief 

dai'sy 

ry 

cyl'in  der 

toi'let 

doc'ile 

ott 

cem'e  ter  y 

au'ttinm 

rep'tile 

g:en 

am'e  thyst 

ac'id 

im'age 

y 

sep'a  rate 

pum'ice 

cor'nice 

noise' 

htm'dredth 

ber'yl 

ci'pher 

21— 

REVIEW 

tic 

sol'emn 

weird 

can'cel 

'id 

ver'ti  cal 

myrrh 

con  cede' 

rel 

de  li'cious 

which 

pleas'ure 

ar 

syl'la  ble 

straight 

ped'dler 

ad 

ker'o  sene 

weap'on 

vil'lage 

rd 

med'i  cine 

syr'inge 

griz'zly 

leer  chief 

cu'li  na  ry 

22 

lem^on  ade'      o^leo 

mar'ga  rine 

ent 

f ur'ni  ture 

cham  pagne'    slam'ming 

a  loons' 

ve  ran'da 

ap 

par'el           gel'a  tine 

de  Uer' 

u  ten'sil 

cor'ri  dor          clock'work*' 

rior 

gas'o  line 

bric'-a-brac*'    heath 

6 

SPELLING 

§11 

i'ci  cle 

ver  nul  ion 

38 

a  dieu' 

tus^sle 

rum'mage 

Ni  ag'a  ra 

sep'a  rate 

cer'tain 

Itinch'eon 

nec'es  sa  ly 

twelfth 

cha  grin' 

sur'name 

pen  i  ten'tia 

ry          be  lieve' 

cot'tage 

car'a  mel 

re  ceived' 

the'a  ter 

sup  pose' 

span'iel 

ex  hi  bi'tion 

res'er  voir*         de  verop 

24— HISTORY 

char'ter 

squaw 

scalped 

wil'der  ness 

spear 

pap  poose' 

ship'wreck 

suffer  ing 

wig'wam 

war'rior 

ex  plore' 

set'tle  ment 

wam'pum 

cal'u  met 

col'o  ny 

trea'ty 

moc'ca  sin 

dis  cov'er  y 

per'ma  nent 

per'se  cute 

tom'a  hawk 

pi  0  neers' 

nav'i  ga^tor 

mas'sa  ere 

cu'ti  cle 

lyr'ic  al 

26 

cler'ic  al 

pay'a  ble 

mir'a  cle 

spher'ic  al 

crit'ic  al 

bla'ma  ble 

ob'sta  cle 

sur'gi  cal 

cyn'ic  al 

ta'ma  ble 

par'ti  cle 

trag'ic  al 

whim'si  cal 

teach'a  ble 

spec'ta  cle 

op'tic  al 

prac'ti  cal 

ten'a  ble 

trea'cle 

clas'sic  al 

phys'i  cal 

ca'pa  ble 

man'a  cle 

com'ic  al 

med'ic  al 

af  fa  ble 

sing'er 

preach'er 

26 

deafness 

soft'ness 

wait'er 

la'bor  er 

firm'ness 

sweet'ness 

start'er 

lect'ur  er 

swift'ness 

round'ness 

catch'er 

ex  am'in  er 

fierce'ness 

prompt'ness 

think'er 

com  mand'er 

hard'ness 

wretch'ed  ne& 

ac  crue' 

a  thwart' 

27 

con'quer 

ath'lete 

a  chieve' 

vict'uals 

a'lien 

fau'cet 

a  ghast' 

cro  chet' 

al'oes 

cal'lous 

greas'y 

bou  quet' 

anx'ious 

bur'glar 

ca  det' 

bni  nctte' 

brig'and 

dul'cet 

con  geal' 

car  toon' 

drug'get 

daunt'less 

{11 

SPELLING 
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28— WORDS    USED    IH    ARITHMETIC 

:iu'mer  ous 

length 

per^pen  dic'u  lar 

ii  vis'i  ble 

ounce 

bal'ance 

•e  du'cing 

par  ti'tion 

hor^i  zon'tal 

og'a  rithm 

in  nu'mer  a  ble 

math'^e  mat'i  cal 

;uinmed 

sub'^di  vi'sion 

ad  di'tion 

*arcu  la'tions             com  par 

'  i  son 

cal'cu  late 

Dar'tial  ly 

ad  di'tion  al 

per  cent' 

an  e'qual  ly 

quan'ti  ties 

coin'age 

3U*per  vise' 

cler'ic  al 

fa  ce'tious 

in  ten'tion 

sn  deav'or 

cer'ti  fy 

civ'il  ly 

dis  crep'ancy 

pre  ce'dence 

per  mis'sion 

cred'u  lous 

re  nun'^ci  a'tion 

pro  fi'cient 

prom'is  so'^ry 

ex'pe  dite 

ag'gra  vate 

pri  or'i  ty 

in'ter  est 

knowledge 

im  pos'si  ble 

ver'i  fied 

jus'ti  fied 

dow'ry 

traf  fick  ing 

a  bey'ance 

cen'sure 

no'^to  ri'e  ty 

fal'la  cy 

ab'sence 

fuzz 

80 

go'pher 

la  pel' 

at'om 

cleat 

griz'zly 

loi'ter 

bar'gain 

clev'er 

haz'ard 

lag'gard 

but'ton 

e  clipse' 

hu'mor 

loz'enge 

cat'kin 

en  cir'cle 

jock'ey 

ma  chine' 

glut'ton 

fa  tigue' 

graph'ic  al            med'i  cine 

change 

change'a  ble 

81 

man'age 

man'age  a  ble 

charge 

charge'a  ble 

mar'riage 

mar'riage  a  ble 

trace 

trace'a  ble 

cour'age 

cou  ra'geous 

no'tice 

no'tice  a  ble 

out'rage 

out  ra'geous 

ser'vice 

ser'vice  a  ble 

ad  vant'age 

ad^van  ta'geous 

ey'iy 

la'va 

82 

ma  rine' 

'                dis  dain' 

eye'let 

leis'ure 

mar'tyr 

glob'ule 

frag'ile 

jour'nal 

naph'th 

a              hos'tagc 

frag'ment 

lan'guage 

nui'sance              cres'cent 

ghast'ly 

laun'dry 

nos'trils 

;                tor'toise 

gor'geoiis 

mal  treat' 

cha  rade'             tor'ture 

y 


8 
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J 11 

soup 

tur'key 

on'ions 

ice  cream' 

roUs 

sqtiash 

sauce 

cake 

pick'les 

po  ta'toes 

mince  pie 

fruit 

cel'er  y 

gra'vy 

plum  pud'ding 

con'serve 

bier 

ag  grieve' 

84 

ceil 

rein 

tier 

reUef 

deceif 

reign 

mien 

shield 

de  ceive' 

weigh 

wield 

re  trieve' 

con  ceive' 

skein 

lien 

re  prieve' 

con  ceif 

hei'nous 

niece 

mis'chief 

re  ceipf 

o  bei'sanc^ 

siege 

softie 

re  ceive' 

in  veigh' 

frieze 

kefchief 

per  ceive' 

neigh'bor 

chas  tise' 

bap  tize* 

86 

a  pol'o  gize 

of  gan  ize 

crit'i  cize 

cap  size' 

hafmo  nize 

mag'net  ize    ^ 

cafe  chize 

re'al  ize 

gal'va  nize 

S3rm'pa  thiz^ 

ad'ver  tise 

i'dol  ize 

feftil  ize 

sol'em  nize 

ex'er  cise 

civ'i  lize 

col'o  nize 

rec'og  nize 

mer'chan  dise        cen'tral : 

Lze       tan'ta  lize 

paf  ron  ize 

en'ter  prise 

le'gal  iz€ 

i           dram'a  tize 

mem'o  rize 

val'leys 

purchased 

86 

sal'a  ry 

ce'dar 

cur'rent 

a  cross' 

spruce 

scen'er  y 

cap'i  tal 

glac'i  ers 

in  hab'it  ants 

val'u  a  h'M' 

cli'mate 

va  ri'e  ty 

re  sem'ble 

de  spaif 

de  Glare' 

can'cel 

87 

ap  pease'        con  sent'      af  faif 

col  lecf 

a  vef 

a  bol'ish          re  voke' 

'        a  gree' 

al  lay' 

a  mass' 

as  serf            dis  ctiss'        an  nul' 

ap  pal' 

as  suage' 

con  cede'         af  firm' 

afgue 

at  tach' 

af  fright' 

zeal'ous           al  low' 

anx'ioa^ 

pac'i  fy 

ap  pend' 

con  cem'         af  dent 

an'cient 

sluice 

thyme 

88 

whoop              suite 

spous^ 

shrift 

type 

wreathe            realm 

manse 

scribe 

theme 

writhe              myrrh 

phrase 

SPELLING 
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^ 

tin  nerve' 

ech'o 

re  ech'o 

mis  spell' 

elecf 

re-elect' 

i 

mis  spend' 

le'gal 

il  le'gal 

mis  step' 

sev'er 

dis  sev'er 

igC 

re^en  gage' 

mor'tal 

im  mor'tal 

;fy 

dis  sat'is  fy 

sim'i  lar 

dis  sim'i  lar 

cy 

ur'gen  cy 

40 

in'ti  ma  cy 

cm'bassy 

Qcy 

cnr'ren  cy 

ex'i  gen  cy 

jeal'ous  y 

jn  cy 

con'stan  cy 

cel'i  ba  cy 

min'strel  sy 

e  cy 

fal'la  cy 

con  spir'a  cy 

lep'ro  sy 

n  cy 

clem'en  cy 

ac'cu  ra  cy 

her'e  sy 

1  cy 

bril'lian  cy 

e  mer'gen  cy 

ec'sta  sy 

incy 

buoy'an  cy 

com'pe  ten  cy 

hy  poc'ri  sy 

n'dance 

tem'per  ancc 

41 

au'di  ence 

ig'no  rant 

e'ance 

ac  quaint'ance     dil'i  gence 

as  sist'ant 

►  ranee 

an  noy'ance 

ab'sti  nencc 

5       de  pend'ent 

e  nance 

ve'he  mence 

rev'er  ence 

el'e  gant 

lance 

el'o  quence 

dif'fi  dence 

dil'i  gent 

42- 

-LAW 

it 

i  den'ti  ty 

ac  quit'tal 

as  sail'ant 

md'ant 

crim'i  nal 

at  tor'ney 

de  tect'ive 

'tion 

in  sid'i  ous 

in'no  cence 

mis'^de  mean'or 

:e'dure 

in'^for  ma'tion 

ad  joum' 

dis  charge'a  ble 

derer 

con'^fi  den'tial 

jus'tice 

judg'ment 

'sel 

fraud'u  lence 

con  demn' 

as  sas'sin 

4S— WORDS    USBD    AT    BLBCTIOHS 

i^'gu  ra'tion                prom'i  nent 

par  tic'i  pants 

gates 

or'di 

nance 

ri'val  ry 

ti'cian 

as  s€ 

m'blage 

of  fi  cers 

•m'a  tive 

tax'a  ble 

ex  clu'sive  ly 

rress  man                  treas 

}'tiry 

cit'i  fied 

lic'i  pal 

sher'iflf 

can'di  date 

im'i  na  ry                 pro  tect'or 

ap  point'ment 

10 
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§:i 


dis'cord  vac'il  late 

friv'o  lotis  re'cent  ly 

e  ter'nal  crowd'ed 

mil  len'ni  um  ec  cen'tric 

ab'sti  nence  fruit'ful 

con'science  sev'er  al 


in  va'ri  a  bly 
et'i  quette'^ 
in'^can  des'cent 
re  frig'er  a'^tor 
clam'or  ing 
pro  du'cing 


da  guerre'o  typ^^ 
ca  pac'i  tate 
ci  ta'tion 
like'li  hood 
par'a  gon 
pre  su^ma  ble 


48 


il  lu'mi  nate 
de  crease' 
hol'i  day 
fore  tell' 
va  ri'et  y 
prob'a  ble 


sur  prised' 
aus  terely 
in  fat'u  ate 
hin'dered 
un  but'toned 
u  biq'ui  tous 


hun'dred 
tres'tle 
scarce'ly 
tin  kno^m' 
e'ven  ly 
more  o'ver 


a  cid'i  ty 
handled 
as  sim'i  lat^^ 
be  liev'ing 
sup  pose' 
luu^in  ger 


4e 


now'a  days'' 
per  sim'mon 
vic'es 
nat'u  ral 
char'i  ty 
sci'en  tist 


com  mit'tee 
coun'cil 
south'em  er 
com'pa  nies 
heir'ess 
fam'i  lies 


e  con'o  mist 
stran'ger 
a'er  o  naut 
serv'ant 
ci  vil'ian 
cou'ri  er 


gov  em  or 
guard'i  an 
cifi  zen 
bach'e  lor 
for'eign  er 
am'^a  teiir' 


47— WORDS     LIABLE     TO     BE     CONFOUIIDED 

curt'sy — a  downward  movement  of  the  body  by  bending  the 

knees,  an  act  of  respect 
cour'te  sy — politeness  originating  in  kindness  and  exercised 

habitually 
cro  chef — to  knit  worsted,  silk,  or  other  thread  into  a  fabric 

with  a  single  needle 
crotch'et — a  peculiar  opinion 
car'et — a    si^n   (A)   placed   below   a   line,   indicating   where 

omitted  words,  etc.  should  be  inserted 
car'at — a  unit  of  weight  for  precious  stones 
car' rot — a  vegetable 
as  sess'a  ble — capable  of  being  assessed 


11  SPELLING  11 

c  ces'si  ble — capable  of  being  reached 

lar'shal — an  officer 

lar'tial — pertaining  to  military  operations 

red — ^brought  up 

read — an  article  of  food 

is  Crete' — distinct  or  separate 

is  creet' — ^wise  in  avoiding  errors 

D  los'sal — of  immense  size 

0  los'sus — a  gigantic  statue 

isle — a  passageway,  as  in  a  church 

;le — an  island 

rin'd  pal — ^first  or  highest  in  rank 

rin'ci  pie — a  source  or  cause  from  which  a  thing 

proceeds 
ore — ^the  central  or  innermost  part  of  a  thing 
orps — a  number  of  persons  acting  together 
orpse — a  dead  body 
dyl — a  short  poem 
die — not  occupied:  doing  nothing 
dol — image  of  a  heathen  god 
le  vi'sor — one  who  gives  by  will 
ie  vi'  ser — one  who  devises  or  contrives 
ii  vi'  sor — ^that  by  which  a  number  is  divided 
an'vas — a  heavy,  strong  fabric,  such  as  a  sail 
an'vass — to  solicit  votes,  orders,  subscriptions,  etc. 
i'ther — one  or  the  other  of  two 
'ther — the  upper  air 
lus'cle — an  organ   composed   of   fibers  the  contraction  of 

which  causes  bodily  movement 
lus'sel — a  small  fish 

u'me  rus — the  bone  of  the  upper  part  of  the  arm 
u'mor  ous — adapted  to  excite  laughter 


ic^'ua  dor  A'^si  at'ic  Taria  has'see  Geor'gi  a 

^ir  gin'i  a  Des  Moines  Bor^deaux'  A'la  mo 

iem'phis  Ven'^ez  ue'la  Ter're  Haute  Fah'ren  heit 

'hes'a  peake  Rap'^pa  han'nock  Lou'^i  si  an'a  Ghent 


12 
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trag'edy 


ii^re  triev'a  ble  barTDa  nms 


unfor'tunate    ghast'ly 

be  reave'ment         I 

tor'ture 

des  troy'er         dep're  cate 

c 

curse 

short'-Uved*       tol'er  ate 

£ 

mis  f  or'tune 

marred 

dis^ap  point' ment  a 

col  lapse' 

griev'ance           scan'dal 

8 

tire'some 

hin'drance          hid'e  ous 

SO-GRAMMATICAL    WORDS 

I 

par'a  phrase 

syn  op'sis 

Ian'] 

su  per'la  tive 

rhyth'mic 

smo 

an'a  lyze 

mon'o  syl  la  ble 

glos 

ab  bre^'vi  a'tion 

sum'ma  ry 

neu' 

id'^i  o  syn'cra 

sy 

gram'mar 

req 

gram  mat'ic  al 

il  Ut'er  ate 

ana 

in^con  sist'ent 

col  lo'qui  al 

ami 

phrase 

cor  reef 

at'ti 

di  plo'ma 

an^'te  ce'dent 

sum 

ap  pUed' 

61 

cou  ra'geous 

ex  pe'ri  ence      ex  hib'it 

ex 

com  pet'i  tor 

vig'or  ous           a  breast' 

no: 

de  fen'sive 

en  cour'age         ex  ci'ting 

vir 

con'quer  or 

pre  par'a  to  ry    ex'er  cise 

pn 

ath'lete 

skilled 

out  stripped' 

vir 

sports'man 

tus'sle 

hand'i  capped       ful 

keen'ness 

dis'tance             ar  range' ment       pre 

52— DISEASES 

gout 

ca  tarrh' 

jaun'dice 

hem'o 

croup 

asth'ma 

quin'sy 

rheu'r 

a'gue 

mea'sles 

scur'vy 

an'eu 

mumps 

ul'cer 

ty'phoid 

pneu  1 

fe'ver 

ab'scess 

scrof'u  la 

dys  pi 

grippe 

in  flu  en'za         nau'se  a 

pa  ral 

can'cer 

chil'blain 

pleu'ri  sy 

dipht 

col'ic 

ver'ti  go 

de  lir'i  um 

hy  dr( 
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68 

-mSTORT 

s 

btil'let 

effigy 

in  de  pend'ent 

stf 

poVder 

al  li'ance 

dec  la  ra'tion 

>bed 

ram'part 

as  sem'bly 

ca  lam'i  ty 

rant 

car'tridge 

pro  hib'it 

vol  tm  teer' 

Dn 

pa'tri  ot 

tax  a'tion 

e  vac'u  ate 

rage 

re  pealed' 

tyr'an  ny 

rev^o  lu'tion 

'cial 

mi  li'tia 

op  pres'sion 

u  ni  ver'sa! 

oubf 

Hb'er  ty 

gov'em  ment 

rep  re  senf 

64— ARMY  WORDS 

Uer 

pla  toon' 

sen'try 

siege 

'pany 

bat  tal'ion 

pick'et 

sut'ler 

ment 

sword 

u'ni  form 

re  cruif 

jade' 

sa'ber 

knap'sack 

hos'pi  tal 

i'sion 

ba/o  net 

can  teen' 

gar'ri  son 

»s 

pis'tol 

ep'au  let 

coun'ter  sign 

in  try 

car'bine 

bag'gage 

court-mar'tial 

al  ry 

mus'ket 

cais'son 

am  mu  ni'tion 

I'ler  y 

ri'fle 

biv'ou  ac 

for  ti  fi  ca'tion 

i  neers' 

can'non 

fnr'lough 

in  trench'ment 

Ines'day 

Ben'ja  min 

66 

Cu'ban 

Cin*'cin  na'ti 

'ru  a  ry 

Chi  nese' 

Jap^a  nese' 

Con  nect'i  cut 

'iel 

Chris'tian  izc 

5      A'pril 

Min^'ne  so'ta 

I'ia 

Eng'land 

Ken-'ne  bee' 

Min^ne  ap'o  lis 

'ish 

Swe'dish 

Ni^ca  ra'gua 

Nar^ra  gan'sett 

66— TRANSPORTATIOH 

;oes 

tar'iff 

trans  mit'ted 

leas'a  ble 

rht 

in  stal'ment 

a  mount' 

ex  orT)i  tant 

e 

for'eign 

ti'  tie 

du'  tia  ble 

'age 

li'cense 

min'i  mum 

charge'a  ble 

'ping 

trans  ferred' 

busi'ness 

traffic 

nage 

vi'ce  ver'sa 

re  mit'tance 

des^'ti  na'tion 

14 
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87- 

-WORDS    PERTAnnHO    TO    THB    SICK 

con^'va  les'cence 

tem'per  ance 

al^'co  hol'ic      cur'a  tive 

phys'ic  al  ly 

ail'ment 

ben'^e  fi'cial     cleaned 

lar'ynx 

pes'ti  lence 

phy  sique'       chlo'ro  form 

fa  tigu'  ing 

heart'rend^'ing 

suffer  er          hem'or  rhage 

stim'u  Itis 

vic'tim 

con  ta'gious    lau'da  num 

phar'ma  cy 

nurs'ing 

par'a  lyzed      neu  ral'gi  a 

lin'i  ment 

liq'ue  fy 

mor'phine        pleu'ri  sy 

rheu'ma  tism 

quartan  tine' 

liq'uor 

a  cous'tic 

ex  pense' 

68 

char'ging 

des^'ig  na'tion     prob'a  blc 

in  ad'e  quate 

plen'ti  ful 

am  bi'tious         f  a'vor  a  bie 

as  sur'ance 

de  scend'ant 

av^a  ri'cious       be  com'ing 

fi  nan'cial  ly 

tax  a'tion 

po  lit'ic 

al          nu'cle  us 

in  tel'li  gence 

CO  in'ci  dent 

rep'^re  sent'        read'i  ly 

en  rolled' 

con  ve'nience 

so  lic^i  ta'tion    re'al  ize 

ex  am'^i  na'tion 

civ'i  lized 

pre'vi  ous           im  pugn' 

oc  cur'ring 

em  ploy'ment 

dis  cre'tion         siege 

69— NEWSPAPER    TERMS 

dai'ly 

ed'i  tor 

ed  i  to'ri  al 

mom'ing 

jour'nal  ist 

lead'er 

eve'ning 

con  trib'u  tor 

ar'ti  cle 

sem''i-week'ly 

re  port'er 

i'tem 

week'ly 

cor  re  spond'ent 

lo'cal 

bimonth'ly 

sub  scrib'er 

tel'e  grams 

month'ly 

ad'ver  ti'^ser 

no'tic  es 

ex  chang'es 

car'ri  er 

gos'sip 

e  di'tion 

news'boy 

fi  nan'cial 

pro  pri'e  tor 

ex'tra 

a  muse'ments 

pub'lish  er 

corumn 

mis  eel  la'ne  ous 

60— REVIEW 

war'rior 

cyn'ic  al 

fuch'si 

a                phlox 

sa'chem 

cler'ic  al 

a  za'le 

a                cap'tain 

skil'ful 

proph'e  cy 

wretch'ed              trea'cle 

pro'cceds 

proph'e  sy 

an'^te  ce'dent        pre  cede' 

con  sign'ee 

mer'ri  ment 

par'ti 

d  pie           pa'tience 

Mis  sis  sip'pi 

prom'is  so'^ry 

de  clar'a  tive        de  cease' 

§11 
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or'i  fice 

61 

rheu'ma  tism         jeal'ous  y 

fron-'tier' 

Pal  i  sade' 

atix  il'ia  ry             marice 

scal'lop 

cav  a  lier' 

lin'e  a  ment            vi'cions 

su'ture 

nau'ti  lus 

Cin  cin  na'ti           ec'sta  sy 

si'phon 

severe  cy 

dys  pep'si  a            pen'sion 

mus'cle 

Con' ten  tion 

pneu  mo'ni  a         mis  spell' 

e'qual  ly 

league 

e2 
bat'ter  y                  im  ag'ine 

niche 

gnii  tar' 

sal'a  ble                    fric^as  see'          sparse 

oor'nice 

tab'er  na  cle            lat'i  tude 

clique 

fa  gade' 

syn'a  gogue              mul'lein 

na'dir 

ac  crae' 

pre  cen'tor               gor'geous 

;            eye'let 

I>res'sure 

cer'e  mo  ny              tor'toise 

mi  rage' 

Mis  sou'ri 

68 

Atch'i  son             Great  Brit'ain 

Cay  enne' 

Ten'^nes  see' 

Del'a  ware            Chris'ten  dom 

Ra'^cine' 

Ha  van'a 

Mas^'sa  chu'setts  Por^'tu  guese' 

Guin'ea 

Mil  wau^kee 

Mis'^sis  sip'pi        Knox'ville 

Sac'^ra  men'to 

Ma  ni'la 

Eu^ro  pe'an          Cari  for'ni  a 

64— ARMY 

Vin  cennes' 

re  sist'ance 

strafe  gy          en'^gi  neer'ing 

un'^der  ta'king 

rep'ri  mand 

dis  charge'        co  lo'ni  al 

vig'i  lant 

ir^re  sist'i  ble 

haz'ard  ous       col'umn 

su  pe'ri  or 

dis'ci  pline 

con  ces'sion      fu'gi  tive 

con  cil'i  a  to  ry 

bound'a  ry 

skil'fnl               colo'nel 

a  ban'don 

en'e  my 

vet'er  an           u'til  ize 

fear'less  ly 

guard'ed 

bat'tle               e  quipped' 

aux  il'i  ary 

an  tag'o  nize 

strug'gling        ofgan  ized 

66— HISTORY 

tri'umph 

poVer  ful 

bul'le  tin            as  sist'ance 

de  fen'si  ble 

su  prem'a  cy 

tour'na  ment      baffled 

rec'on  cile 

hos  til'i  ties 

an  ni'hi  late       in'^ef  fi'cient 

bar^ri  cade' 

his  tortc  al 

dev'as  tate         strat'a  gem 

can'^non  ade' 

quar'rel 

mer'ce  na  ry       as  sail'ant 

col'on  y 

brig^a  dier' 

scheme               a  lert' 

e  mer'gen  cies 

sur  ren'der 

hon'or  a  ble        sue  cess'ftd 

stir  roimd' 

ac'ci  dent 

serv'ice  a  ble      lac'er  ate 

al  le  giance 

126D— 20 
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eft— BUSIHESS 

com  mis'sion 

sur'plus 

com  par'i  son 

ir^re  deem'ablc 

el'i  gi  ble 

eam'ings 

de  vel'op  ment  in  val'u  a  ble 

cur'ren  cy 

proc'ess 

as  sess'a  ble 

in'ter  view 

canned  a'tion 

sue  ceed' 

leg'a  cy 

con'fer  ence 

ptir'chas  a  ble 

elface'a 

ble 

ex  on'er  ate 

ex  change'a  ble 

mu'tu  al 

rec'om  pense    sup  press'ing 

ac  com'plish 

the'o  ry 

col  lat'er 

al 

07- 

ap  prais'er 

-BUSINBSS 

wel'fare 

debts 

dis  solve 

con  trolled' 

sure'ties 

mon  op'o  lize 

pro  ce'dure 

dis  qual'i  fied 

cred'it 

prompt 

re  paid' 

an 

nul' 

an'swer 

ac  crue' 

un* 

der  rate' 

com^pe  ti'tioa 

in^'ter  fere' 

ex 

ceed' 

per'son  al 

ac  com'mo  date 

ac'cu  rate 

ig'nor  ant 

ftin^'da  men'tal 

an'nu  al  ly 

ap  pear'ance 

con  spic'u  ous 

for'f eit  ed 

dem  on'stra'ted 

ex  ag'ger  ate 

es 

where  as' 

doff 

bar'ring 

im  ag'ine 

wheth'er 

oc  curred' 

gra'ded 

dis  pense' 

here^to  fore' 

se  cede' 

lim'it  ed 

as^'cer  tain' 

so'joum 

u'sing 

sham'rock 

thank'ful 

in'stance 

in  dulge' 

them  selves 

'         peace'ful 

per  twrbs' 

ex  panse' 

en  a'bling 

per  tain'ixig 

al'to  geth'er 

sol'dier 

ly 

mid'dle 

piece'meal'^ 

crys'tal  lize 

re  quir'ing 

69 

niche 

fu  til'i  ty 

choos'ing 

na^tion  al'i 

ty    be  gin'ning 

en'vi  ous 

through 

put'ting 

r 

curt'sy 

re  gard'ing^  " 

meer'schaum 

sed'i  ment 

ad'^van  ta'geous  sha'ky          

scin'til  late 

eas'i  ly 

in  i'ti  a  tive 

em  bed'de<^S^ 

pa  la'tial 

versed 

ab  hor'rence         con  fused' 
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id'ing 

gtin'ner  y 

70 

nup'tials 

co^'a  lesce' 

bur'den 

con  ceive' 

o  paque' 

Dg'ic  al 

per  haps' 

feoff 

fil'ial 

s' 

dis  taste'ful 

che  root' 

bour  geois' 

h' 

re  pair'ing 

in'^ad  vert'ence      bi  zarre' 

sh 

pas'time* 

fal  la'cious 

par'al  lei 

3  nance 

tend'en  cy 

71 

priv'i  lege 

sup^'ple  men'ta  ry 

ie' 

men  op'o  lies 

ac  cru'ing 

com  mo'di  ous 

►a'tion 

con  cede' 

pe'ri  od 

nar'ra  tive 

guish 

in'ter  cede' 

con  ferred' 

im'ple  ment 

.r 

ma  te'ri  al  ly 

se'cre  cy 

hy  drau'lic 

er 

stud'y  ing 

leath'er 

lau'rel 

72— WORDS    PBRTAmniO    TO    havioahoh 

n  cy 

im  per'iled 

source 

re  gat'ta 

gh 

aq'ue  duct 

pro  pel' 

cruis'er 

ex  er'tion 

trav'el  ing 

o^'ce  an'ic 

ob'sta  cles 

voy'age 

wa'ter  course'^ 

at'mos  phere 

schoon'er 

har'bor 

ir^ri  ga'tion 

sea'fai^ing 

mar'i  time 

er 

jour'neys 

nau'tic  al 

78 

eq'ui  ty 

nav^i  ga'tion 

tu'tioE 

I         suf  fi'cient 

con  sist'en  cy 

s'si  ble 

rar'e  fy 

ac  cede' 

as  cend' 

i-'si  bil'i 

i  ty    right'eous 

ac  quire 

'       pro  cure' 

rence 

pre  ten'tious       re  ceive' 

com  mit' 

m  cy 

in  cip'i  ent          en  joined'      de  pend'ent 

tial 

im'i  tate 

pre  pared'     con  cede' 

I  ture 

pri' 

74 

vate 

im  me'di  ate  ly 

lent 

vor 

ume 

sup'^po  si'tion 

tr 

reg^'u  lar'i  ty 

pos'i  tive 

It 

de  cide' 

prom'i  nent 

ec'tu  a] 

1                     pro  gress'ive 

es  pe'cial  ly 

wredg : 

ment             tem 

I'po  ra  ry 

ex  treme' 

ilet 

ad^ 

vri'sa  ble 

va'ri  ous 

>g 

ref. 

er  ence 

con  sid'er 
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coup^e 

fro'zen 

vict'uals 

bou  quef 

brunette' 

drug'gist 

ca  tal'pa 
mi  li'tia 
ver'ti  cai 
cal'en  dar 
ex'er  cise 
con'science 

rec/i  pe 
def  i  nite 
sa(/ri  lege 
right'eotis 
gra'cious 
en  gi  neer' 
charice 
chiv'al  ry 

cha  rade' 

po'roxis 

plov'er 

scep'ter 

lar'ynx 

tra'che  a 

pit'y 
a  byss' 
sd'ace 
er'ror 
busi'ness 
re  scind' 
Afghan 
bi'cy  cle 


76 

pau'ci  ty 
venge'ance 
griev'ance 
ni'tro  gen 
cap'il  la  ry 
es  pe'dal  ly 

78 — RisviJKW 

dis  ap  pear' 
dis'si  pate 
glyc/er  ine 
ben'e  fit  ed 
nec/es  sa  ry 
re  beriion 


77 


in  sur'er 
ep'au  let 
ma  neu'ver 
ar'chi  tect 
guar  an  tee' 
chrys'a  lis 
con'fis  cate 
con  va  les'cent 

78— REVIBW 

biriiards 
am'a  teur 
per  se  vere' 
beau'te  ous 
prej'u  dice 
ac  com'plice 


nui'sanoe 
mar'riage 
wretch'ed 
ap'pe  tite 
ha  rangue' 
phy  sique' 

sep'a  rate 

re  ceived' 

sur'geon 

sol'dier 

bag'gage 

fur'lough 

fag'ot 
for'feit 
fer'rule^ 
for  bade' 
sur'plice 
hic'cough 
ton'sil 
per  spire' 

al  lege' 
ax'i  om 
pnr'ple 
ter'race 
spig'ot 
sue  ceed' 


79 


con'duit 
corumn 
brick'kiln 
ban  dan'na 
pam'phlet 
cat'er  pil  lar 
con  ge'ni  al 
chi  rop'o  dist 


bre  vier' 
wrin'kle 
tres'tle 
ten'ant 
shud'der 
res'er  voir*' 
wor'shiped 
chan  de  lier' 


sues 

route 

choked 

ra  vine^ 

routine' 

pat'ent 

sphinx 

can'ccr 

catarrh' 

capsize' 

bea'con 

bod'ice 

dis  cem' 

exhaust' 

crip'ple 

cau'tious 

symp'toin 

com'ment 

con'cretc 

poul'ticc 

whey 

vig'or 

vic'ar 

sol'der 

bil'ious 

su'mac 

siege 

o'gre 

trip'le 

sher'iff 

pal'ace 

pi  az'za 

quin'ine 

fla'grant 
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sttade' 

per'fidy 

•0 

pnr'ga  to  ry          purge 

form' 

per  se  vere' 

pur  vey'or 

pur'port 

jure 

per  pet'u  al 

per'pe  tratc 

pur'pose 

plex' 

per  son'i  fy 

per'ti  nent 

pursuit' 

81—1 
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de'pot 

lug'gage 

tel'e  graph 

1 

sig'nal 

dis  patch' 

con  duct'or 

k 

tick'et 

sta'tion 

post'al  clerk 

:k 

bun'dle 

ex'press 

pe  ri  od'ic  als 

rht 

pack'age 

brake'man 

82 

con  tempt'i  ble 

lo  CO  mo'tive 

ain'a  ble 

el'i  gi  ble 

beau'te  ous 

able 

stiit'a  ble 

ter'ri  ble 

be  gin'ning 

ee'a  ble 

aKma  nac 

vis'i  ble 

be  ha'vior 

re  ta  ry 

boun'da  ry 

cred'i  ble 

refer  a  ble 

^i  men 

as  cer  tain' 

cer  tif'i  cate 

cu  ri  os'i  ty 

i  ra'tion 

ex  treme'ly 

differ  ent 

treach'er  y 

'i  tude 

sum'moned 

CO  lo'ni  al 

re  it'er  ate 

eiVance 

re  ceiv'a  ble 

ex  cus'a  ble 

cer'e  mony 

rage 

al  read'y 

al'pha  bet 

ac  knowl'edge 

»la  na'tion 

an'thra  cite 

ap  pren'tice 

rel'e  vant 

88— WORDS    UABLB 

p'tor — a  carver  of  stone 
p'ture — carved  work 
)h'e  sy — ^to  foretell 
)h'e  cy — a  prediction 
cede' — ^to  go  before 
ceed' — ^to  advance 


TO    BE    CONFOUNDED 

light'en  ing — ^to  make  light 
Kght'ning — electric  flash 
pa'tients — sick  people 
pa'tience — endurance 
dis  ease' — ^illness 
de  cease' — death 


Trite  the  following  sentences,  selecting  the  right  word: 

His  (prophesy,  prophecy)  was  fulfilled.  2.  Let  us  run 
1  (patience,  patients)  the  race  that  is  set  before  us. — Bible. 
(Lightening,  lightning)  must  always  (proceed,  precede) 
ider.  4.  Enjoy  the  kingdom  after  my  (decease,  disease). 
hakes peare,  5.  Phidias  was  a  famous  (sculpture,  sculptor) 
ncient  Greece.     6.     The  captain  ordered  the  (lightning, 
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lightening)  of  the  vessel.  7.  The  remedy  is  worse  than  the 
(disease,  decease). — Shakespeare.  8.  The  physician  cured 
many  (patience,  patients).  9.  He  forth  on  his  journey  did 
(precede,  proceed).  10.  The  Greeks  ornamented  their  tem- 
ples with  (sculptor,  sctdpttire). 

64— WORDS    LIABLE    TO    BE    CONFOUNDED 


ac  cept' — ^to  take 
ex  cept' — ^to  leave  out 
ad  vice' — counsel 
ad  vise' — to  give  counsel 
at  tend'ance — ^the    persons 
who  attend  any  service, 
etc. 
at  tend'ants — those  who  at- 
tend as   servants,  com- 
panions, etc. 


f  for'mer  ly — time  past 
[form'al  ly — ^in  a  formal  way 


sta'tion  a  ry — fixed 
sta'tionery — ^paper,  pens, 
etc 


^  f  pop'u  lous — ^fuU  of  people 
[pop'u  lace — the  people 


Write  the  following  sentences,  using  the  right  word  from 
the  list  above: 

China  is  a  (6)  country.  Will  you  (1)  my  (2)  ?  King  Arthur 
had  brave  (3).  The  (6)  swarmed  in  the  streets.  (4)  buffaloes 
roamed  over  the  Great  Plains.  A  (5)  engine  drew  a  car  to 
the  top  of  the  hill.  The  (3)  was  large  at  every  lecture  (1) 
the  first.  I  shall  no  more  (2)  thee.  A  stationer  sells(5). 
The  meeting  was  (4)  opened  by  the  president. 

85— WORDS    LIABLE    TO     BE     CONFOUNDED 


ac  cede' — to  agree  to 

ex  ceed' — to  go  beyond 

af  feet' — to  act  upon 

ef  feet' — to  accomplish 

ad  di'tion — process  of  adding 

e  di'tion — publication 

as  say' — to  test  metals 

es  say' — to  try 

bal'lad — a  song 

bal'lot — a  vote 


close — to  shut 
clothes — articles  of  dress 
cen'tu  ry — hundred  years 
sen'try — a  sentinel 
cel'e  ry — a  vegetable 
sal'a  ry — ^wages 
de  scent' — a  going  down 
dis  sent' — to  disagree 
e  lic'it — to  draw  out 
il  lic'it — tmlawf\U 
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ent — distinguished 
nent — ^threatening 
' — ^to  escape  from 
5' — ^to  refer  to 
tion — a  bursting  forth 
tion — an  invasion 


em'i  grate — ^to  leave 
im'mi  grate — to  move  into 
ex'er  cise — ^to  use 
ex'or  dse — ^to  drive  away 
gla'cier — an  ice  field 
gla'zier — a  glass  setter 


Se— WORDS    LIABLE    TO    BB    CONFOUNDED 


'ious — skilful 

'u  ous — honest 

— one  who  jests 

re — ^action 

lent — ^liquid  ointment 

.  ment — a  feature 

to  suffer  loss 

-to  untie 

r — a  minister 

re — a  field  for  cattle 

nee — nearness 

nts — gifts 

r — ^kind  of  tree 
lar — agreeable 
dent — an  example 

d'ence — superiority 

dent — chief  magistrate 

'tion — division 


pe  ti'tion — a  request 
rel'ic — a  memorial 
rel'ict — a  widow 
stat'ue — ^an  image 
stat'ure — height 
stat'ute — a  law 
sur'plus — ^the  remainder 
sur'plice— clergyman's  robe 
se'ries — a  succession 
se'ri  ous — solemn 
spe'cies — a  kind 
spe'cious — plausible 
track — a  footstep 
tract — a  region  [lands 

ten'ure — manner  of  holding 
ten'or — part  in  music 
ve  rac'i  ty — truthfulness 
vo  rac'i  ty — greediness 
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haust'i  ble 

im  mu'ni  ty 

im  pu'ta  ble 

ar'ance 

tre  men'dous 

ab'di  cate 

m  cy 

awk'ward 

ob'sti  na  cy 

'citate 

in'tri  cate 

in'^ter  rupt' 

Uble 

ex  tor' tion 

de  ceiv'ing 

I'ri  ous 

e  nun'ci  ate 

dom'^i  neer' 

s^si  tate 

in  ten'tion  al  ly 

ex  cess'es 

lole'some 

in'^ex  cu'sa  ble 

wrought 

si  en'tious 

em  bar'rass 

ret'i  cent 

id'ant 
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ac  cel'er  ate 
spon  ta'ne  ous 
ve  loc/i  ty 
for'ci  ble 
mov'a  ble 
re  vers'i  ble 
fol'low  er 

taught 
men  ag'e  rie 
val'leys 
vict'uals 
let'tuce 
re'^tro  cede' 
ap'pe  tite 

ware'hotise'^ 
fac'tor  ies 
a  cad'e  my 
col'lege 
a  re'na 

re  frig'er  a^tor 
type^wri^ter 
um  brel'la 
par'a  chute 


moun^tain  eer' 
im  palatial 
in^de  fen'si  ble 
dis'^po  si'tion 
ce  ler'i  ty 
e  nor'mous 
re  cip'i  ent 
im'pu  dence 
pen'ni  less 
in  duct'ive 


88 

round'a  bout* 
en  croach' 
in  creas'ing 
fore  nm'ner 
shrewd'ness 
con  tin'u  ance 
mile'age 

89 


qui  e'tus, 
caught 
un  couth' 
throt'tle 
no'tice  a  ble 
del'i  cate 
serfdom 


sought 
rev'er  ent 
stam'i  na 
mar'riage  a 
in  graft'ed 
lu'di  crous 
dom'i  nant 


90— BUILDIIIGS 

post'  of'fice  home'stead 

a  sy'lum 
kin'der  gar^ten 
sem'i  na  ry 


res'tau  rant 


tel'e  phone 
dy'na  mo 
jew'el  ry 
port  fo'li  OS 


saw'mill*' 
ten'e  ment 
brew'er  ies 
li'bra  ries 

91 

mag^a  zine' 
pe'^ri  od'ic  al 
can'o  py 
pho'to  graph 

92 

sum'moned 
fea'si  ble 
ap^pre  hen'sion 
el'o  quent 
ad  van'ta  ges 
com  bi'ning 
saf'is  fac'to  ry 
sa  lu'ta  to  ry 
su  per'fiu  ous 


search'ii^f 
sa  gac'i  ty 
de  scend' 
sim^'ul  ta'ne  ous 
un  tir'ing  ly 
strat'e  gy 


brot^ht 
hap'pened 
si'ren 
ble        me'ni  al 
typ'ify 
be  siege' 
yourself 

op'e  ra-house 
con  seiVa  to  ry 
man'sion 
dwell'ing 
cot'tage 

dic'tion  a  ry 

awn'ing 

en  cydo  pe'di  sm 

va  Use' 

de  signed' 
mon  ot'o  nous 
op'po  site 
con  cep'tion 
hes'i  tan  cy 
un'^en  light'en^r- 
com  perhng 
dis'^ar  range' 
a  vow'al 
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pho  nog'ra  phy 

98 

ho'^me  0  path'ic 

steam'  en^'gine 

chem'is  try 

ag^ri  cul'tur  al 

con  vey'ance 

ir^ri  ga'tion 

ad'ver  ti'^sing 

bi'cy  cle 

mer'can  tile 

ar'chi  tec^ture 

am'bu  lance 

con  fec'tion  ary 

au'to  mo'T)iles 

car'riage 

e  lec'tric  al 

launch 

mon'i  tor 

pot'ter  ies 

trol'ley 

yacht 

ma  chin'er  y 

ve'hi  cles 

air-ship 

mil'li  ner  y 

bug'gy 

mo'tor-car^ 

man^'u  fac'tur 

ing 

94— LAW 

ju  di'cial 

red'om  mend'          fis'cal 

hon'es  ty 

a  dopt' 

in'^de  pend'ent         in'ju  ry 

rogu'ish 

in'sti  tute 

es'^ti  ma'tion            scoun'drel 

ca  reer' 

cen'stis 

cor  rob^'o  ra'tion      con  vene' 

im  per'a  tive 

vert  f  y 

prac'ti  cal  ly .          rob'ber 

ma  jort  ty 

dis  cuss' 

sov'er 

eign  ty           ret'ro  grade     emp'ty  ing 

95— WORDS    PBRTAnnHO    TO    WRITING 

pen'man  ship 

in  del'i  ble 

sta'tion  er^y 

leg'i  ble 

fac'ile 

ac'cu  ra  cy 

in  tel'li  gi  ble 

spe(fi  fi  ca'tion 

trace'a  ble 

fiour'ish  es 

com  mu*'ni  ca'tion 

rec'ord 

in  el'i  gi  ble 

wri'ting 

cred'i  bly 

^er'tical 

cor^re  spond'ence 

99 

un  rea'son  a  ble 

per  fec'tion 

nui'sance 

hyp'o  crite 

in  her'ent 

in'^ter  vene' 

in  tox'i  ca'^ting 

com  mit'ted 

de  liv'er  ance 

in'^com  pat'i  ble 

dis  hon'or 

ob'so  lete 

er  ro'ne  ous 

em  bar'rass  ment 

im'pu  dence 

mel'an  chol  y 

griev'ous 

dis  sat'is  tied 

dis^'al  low' 

shunned 

con  ceit'ed 

vy'ing 

ma  li'cious 

mis'chie  vous 

mys'ter  y 

pro  hib'it  ive 

bla'ma  ble 

im'bec  ile 

mea'ger 

te  na'cious 

expel' 

pre  vent'ive 

dis'^a  vow'al 
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mort/gage 
val'ue  less 
ad'ver  tise^ 
share'hold'er 
finnan  cier' 
spec/u  la^tor 
cap'i  ta  list 
pro  pri'et  or 
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in  i'ti  ate 
ex  plic'it 
tin  wield'y 
neu'tral  ize 
bought 
in  def  i  nite 
pe  ctil'iar 
dis  crep'ancy 


sub  stan'tial 
safis  f ac'to  ri  ly 
ca'pa  bil'i  ties 
e  quiv'a  lent 
de  sir'a  ble 
tech'nic  al 
pro  fes'sion  al 
im  pla'ca  ble 


nec'es  sa  nes 
or'ches  tra 
pa  virion 
in  au'gu  rate 
glimpse 
ai^ti  fi'cial 
re  cep'ta  cle 
sam'ple 


sus'te  nance 
fas'ci  nate 
vi  cis'si  tude 
trip'li  cate 
phi  lip'pic 
in'ci  den'tal 
dropped 
midg^et 


98 

bel  lig'er  cnt 
per  suade' 
sou^'brette' 
con  sen'sus 
fu'ri  ous  ly 
frac'tious 
brought 


fought 
ap  par'ent 
e  gre'gious 
non'sense 
CO  er'cion 
con^de  scend' 
hes'i  tate 


in^'de  struc'ti  ble  ex  ist'  ence 


in  ef'fa  ble 

off'set* 

e  quiv'o  cal 

prop'er  ly 

be  lieve' 

re  scind' 

pe  cu'ni  a  ry 

per  ceive' 

em'a  nate 

con  cemed 

chiefly 

con'stant 

be  seech' 

rou  tine'  ' 

ben'e  fit  ed 

man'i  fold 

lu'cra  tive 

al  lege' 

prim'i  tive 

un  cer'tain 

re  trieve' 

pa  cif'ic 

in  an'i  mate 

nec'es  sa  ry 

al  low'ance 

a  chieve' 

fore  gb'ing 

me  chan'ics 

eight'i  eth 

100 

eight                     guer  ril'la 

il  Uc'it 

sec'ond  ly 

e  lev'enth 

un  touched' 

cres'cent 

six'teen* 

nine'ty 

par^ti  al'i  ty 

a  dieu' 

thir'ty 

coup' let 

sue  cinct' 

eq'ui  ta  ble 

fif'ti  eth 

un  par'al  leled 

defer  ence 

in^'dis  erect' 
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li  ver'sa  ry 

au'di  ence 

de  sir'a  ble 

arb 

sump'tu  ous  ly 

o  rig'i  nate 

skirts' 

en  thu'si  asm 

lo  cal'i  ty 

n'ing 

pros'per  ous 

pre'cious 

tri'vance 

a  man'u  en'sis 

mag'ni  tude 

h'sL  nism 

in'flu  en'tial 

com  mu'ni  ty 

er  fieMed 

sen  sa'tion  al  ism 

eve'ning 

is'sant 

grat'i  fi  ca'tion 

ex  u'ber  ant 

sue' 

102 

re  cede'            in  dus'tri  ous     jeop'ard  y 

/rity 

stren'u  ous       ex  ten'sion 

guid'ance 

3s'si  ble 

prox  im'i  ty     pur'pose 

bou'le  vard 

'i  pice 

ir  rel'e  vant      de  sir'ous 

fa  tigue' 

'ough  fare' 

det'ri  ment       ex  pect'an 

108— HISTORY 

cy     re  liev'ing 

zh 

mar'shal           he'roes 

ret'i  nue 

toc'ra  cy 

pa  trol'ling       ser'geant 

ju'bi  lee 

)n  noi'ter 

pen'sion            ter'ri  to'ri  al 

im  pe'ri  al  ist 

mand'er 

stand'ard         in  au'gu  ral 

sta  tis'tics 

ri'cian 

lieu  ten'ant      a'lien  ate 

com'mis  sa  ry 

a  cism 

yeo'man           ntil'li  fy 

me'di  e'val 

liv'o  rous 

104 

im  pan'el 

mal'ice 

choro  gy 

gre  ga'ri  ous 

mon'key 

su'ance 

mam'mal 

coim'ter  feit 

'ance 

al  might'y 

trans'it 

'i  gi  ble 

with  al' 

com'pos  ite 

lov'a  ble 

hon'or  a  ry 

sulk'y 

spir'a  cy 

106 

pre  ten'tious 

def  i  nite 

in  ny 

wit'ti  cism 

a  me'na  ble 

jp'a  ra  ble 

pro  ceed'ing 

au'di  ble 

B  ous 

e'qual  ize 

lab'o  ra  to'ry 

D'rous 

de  mon'e  tize 

vac'u  um 

'en  cy 

cat'e  chize 

scru'ti  nize 

on'y  mous 

viriain 

mel  o'de  on 

o'dious 

wool'ly 

ces'sion 

in  dict'ment 
ac*qui  esce' 
ver  nac'u  lar 
tran'sient 
con  vey'ing 
cri'sis 
lil'ies 


IM 

pri'mer 
met'al 
aux  il'i  a  vy 
Teu  ton'ic 
deg'ra  da'tion 
di'a  boric  al 
PhU'ip 


Mcd'i  ter  ra'ne 
cop^y  right* 
hei'nous 
Keren 
dil'a  to  ry 
dis  crep'aii  cy 
cti  pho'ni  ous 
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INTRODUCTION 


METHODS  OF  STUDYING 

1.  The  object  here  is  to  prepare  the  student  in  the  sub- 
iect  of  Geography,  as  laid  down  by  the  United  States  Civil 
Service  Commission  at  Washington,  D.  C,  and  to  outline  a 
clear  method  of  studying  this  subject.  For  convenience, 
the  states  have  been  grouped  in  their  nattiral  divisions  and 
a  short  description  of  each  group  and  each  state  in  the  group 
is  given.  These  descriptions  are  followed  by  some  questions 
for  home  study,  which  should  be  answered  after  the  descrip- 
tions and  principal  features  of  the  states  of  each  division  have 
been  familiarized,  but  the  answers  are  not  to  be  mailed  to 
the  Schools  for  correction. 

2.  When  studying  this  subject,  first  memorize  the  defi- 
nitions given.  Then,  spreading  the  map  on  a  fiat  stirface, 
study  the  general  descriptions  of  the  river  and  mountain 
systems  and  the  Great  Lakes  as  given  in  the  text.  Trace 
each  statement  on  the  map,  noting  carefully  the  principal 
rivers  of  each  system,  the  general  direction  of  their  flow,  the 
area  drained  by  each,  and  the  states  included  within  the  area. 
When  studying  the  mountain  systems,  note  the  general  direc- 
tion in  which  they  extend,  the  principal  ranges  and  peaks, 
and  the  states  through  which  each  system  extends.  Note 
carefully  the  position,  comparative  size,  and  shape  of  each 
of  the  Great  Lakes,  also  their  connection  with  one  another, 
their  outlet,  and  the  states  and  country  by  which  they  are 
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bounded.  As  each  state  is  studied,  note  its  position,  com- 
parative size  and  shape,  botindaries,  capital,  principal  cities, 
and  rivers.  Trace  on  the  map  each  boundary  and  interior 
river  its  entire  length,  at  the  same  time  reading  the  descrip- 
tion of  it  that  is  given  in  the  text ;  also  locate  the  mountains, 
lakes,  cities,  etc.  that  are  named.  If  this  work  is  done  thor- 
oughly and  each  physical  feature  is  traced  on  the  map  until 
it  forms  a  clear  picture  in  the  mind,  there  should  be  no  dif- 
ficulty in  answering  the  Examination  Questions. 

3.  When  locating  places  on  the  map,  it  is  a  help  to  have 
on  the  map  a  drawing  similar  to  that  shown  in  Fig.  1.  This 
should  be  placed  so  that  the  arrow  at  N  points  toward  the 
jV  top  of  the  map.    Then,  to  find 

any  direction,  start  from  the 
center  of  the  drawing  and 
follow  the  line  in  the  direc- 
tion indicated.     If  the  place 

W\ ^1^ IjB     is  in  the  east  from  the  center 

of  the  drawing,  follow  the 
line  that  leads  to  the  east. 
If  it  lies  halfway  between  the 
north  and  east,  the  direction 
S  is  northeast;  or  if  half  way 

Fig.  1  between  the  east  and  south, 

it  is  southeast;  and  so  on.  If  it  is  desired  to  find  what  state 
is  in  the  extreme  northeastern  part  of  the  United  States,  find 
the  center  of  the  drawing  and  follow  the  line  that  points 
northeast;  then  find  the  center  of  the  United  States  on  the 
map,  and  from  that  point  follow  the  same  direction  as  on  the 
drawing,  when  the  state  of  Maine  will  be  found. 

When  locating  a  city  or  town,  the  part  of  the  state  in  which 
it  is  situated  should  be  (iefinitely  located  with  regard  to  the 
cardinal  points  of  the  compass  according  to  the  directions 
above  given.  For  example,  Dover  is  in  the  central  part  of 
Delaware;  Prescott  is  in  the  west  central  part  of  Arizona. 
If  the  city  or  town  is  situated  on  a  river  or  some  other  body 
of  water,  tlie  name  of  such  river  or  body  of  water  should  also 
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be  given.  For  example,  Augusta  is  in  the  southwestern  part 
of  Maine,  on  the  Kennebec  River;  Austin  is  in  the  south- 
eastern part  of  Texas,  on  the  Colorado  River;  Duluth  is  in 
the  northeastern  part  of  Minnesota,  on  Lake  Superior; 
St.  Augustine  is  in  the  northeastern  part  of  Florida,  on  the 
Atlantic  Ocean. 

DEFINITIONS 

4,  Oeogrrapliy  is  a  study  of  the  surface  of  the  earth.  A 
map  is  a  drawing  or  representation  of  the  whole  or  a  part  of 
the  surface  of  the  earth. 

6,     Divisions  of  Liand. — A   eontineut  is  one  of  the 

great  bodies  of  land ;  there  are  six  continents :  North  America, 
South  America,  Europe,  Asia,  Africa,  and  Australia.  An 
island  is  a  body  of  land,  smaller  than  a  continent,  that  is 
entirely  surrounded  by  water.  An  areliipelagro  is  a  large 
body  of  water  studded  with  islands. 

A  peninsula  is  a  body  of  land  almost  surrounded  by 
water.  A  cape  is  a  point  of  land  extending  out  into  the 
water.  An  isthmus  is  a  narrow  neck  of  land  connecting 
two  larger  bodies  of  land. 

A  desert  is  a  tract  of  land  that  is  nearly  or  wholly  barren. 

A  mountain  is  an  elevation  of  land  that  rises  considerably 
above  the  general  surface.  A  mountain  rang^e  is  a  chain  of 
mountains.  A  mountain  system  consists  of  a  number  of 
mountain  ranges  extending  in  the  same  general  direction. 

6,  Divisions  of  Water. — An  ocean  is  the  largest  body 
of  water.  A  sea  is  a  large  body  of  water  nearly  shut  in  by 
land.     A  lake  is  a  body  of  water  surrounded  by  land. 

A  bay  or  a  gult  is  a  body  of  water  extending  into  the  land. 

A  strait  is  a  narrow  body  of  water  connecting  two  larger 
bodies  of  water.     A  channel  is  a  wide  strait. 

A  river  is  a  stream  of  fresh  water  that  flows  into  the  sea 
or  other  body  of  water.  The  source  of  a  river  is  the  place 
where  it  rises ;  its  mouth  is  the  place  where  it  flows  into  some 
other  body  of  water.  A  river  system  is  a  large  river  with 
all  its  tributary  rivers. 


UNITED  STATES  GEOGRAPHY  }  12 

DESCRIPTION  OF  THE   UNTTBD   STATES 


GENERAL    INFORMATION 

7.  The  United  States  is  situated  in  the  south-central 
part  of  the  continent  of  North  America.  It  is  bounded  on 
the  north  by  Canada,  on  the  east  by  the  Atlantic  Ocean, 
on  the  south  by  the  Gulf  of  Mexico  and  Mexico,  and  on  the 
west  by  the  Pacific  Ocean.  The  surface  shows  three  natural 
divisions:  the  Eastern  Highlands,  the  Western  Highlands, 
and  the  Great  Central  Plain.  The  Eastern  Highlands  com- 
prise the  Appalachian  Mountain  system.  The  Western  High- 
lands comprise  the  Rocky  Mountain  and  Sierra  Nevada 
systems.  The  Great  Central  Plain  is  the  region  included 
between  these  highlands ;  it  consists  of  a  comparatively  level 
surface  called  prairies;  this  territory  is  also  called  the  Mis- 
sissippi Basin,  and  is  drained  by  the  Mississippi  River  system. 
The  two  mountain  systems  that  constitute  the  Western  High- 
lands nearly  enclose  a  plateau,  jvhich  is  called  the  Greai 
Basin;  this  region  is  drained  by  the  Sacramento,  the  Columbia, 
and  the  Colorado  River  systems.  The  region  east  of  the 
Eastern  Highlands  is  drained  by  smaller  river  systems  that 
flow  into  the  Atlantic  Ocean. 

8.  The  United  States  consists  of  forty-eight  states,  two 
territories,  one  district,  and  a  number  of  detached  possessions. 
The  territories  are  Alaska  and  Hawaii.  The  District  of 
Columbia  contains  Washington,  the  capital  of  the  United 
States.  The  most  important  of  the  detached  possessions  are 
the  Philippines,  Porto  Rico,  and  Guam. 

The  largest  state  in  the  United  States  is  Texas;  the  smallest 
is  Rhode  Island.  Kansas  is  nearly  in  the  center  of  the  United 
States.  Michigan  consists  of  two  peninsulas,  which  are 
designated  the  upper  peninsula  and  the  lower  peninsula- 
Key  West,  the  most  southerly  city  in  the  United  States,  is 
situated  on  the  Florida  Keys,  which  consists  of  a  chain  of 
islands  south  of  Florida. 
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BIVER    8T8TBM8    OF    THB    UNITED    8TATB8 

9.  Mississippi  Blver  System. — The  three  principal 
river  systems  of  the  United  States  are  the  Mississippi,  the 
Colorado,  and  the  Columbia.  The  Mississippi  River 
system,  which  drains  the  largest  area  of  any  in  the  United 
States,  consists  of  several  secondary  river  systems  that  are 
tributary  to  the  Mississippi  River.  The  most  important  of 
them  are  the  Missouri,  Ohio,  Arkansas,  and  Red  Rivers. 
The  Mississippi,  the  principal  river  of  the  system,  rises  in  the 
northern  part  of  Minnesota  and  flows  south  into  the  Gulf  of 
Mexico.  This  river,  with  its  tributaries,  drains  the  Great 
Central  Plain  that  lies  between  the  Eastern  and  Western 
Highlands. 

The  Missouri  River  system  drains  the  northern  part  of 
the  United  States  that  lies  between  the  Mississippi  River 
and  the  Rocky  Moimtains.  The  Missouri  River,  the  prin- 
cipal river  of  the  system,  is  formed  by  the  junction  of  three 
small  streams  in  the  southwestern  part  of  Montana,  and  flows 
generally  east  and  southeast  into  the  Mississippi  River.  Its 
principal  tributaries  are  the  Yellowstone,  the  Dakota,  or 
James,  the  Big  Cheyenne,  the  Platte,  and  the  Kansas  Rivers. 

The  Olilo  River  system  drains  that  part  of  the  United 
States  that  lies  south  of  the  Great  Lakes  and  between  the 
Mississippi  River  and  the  Appalachian  Mountain  system. 
The  Ohio,  the  principal  river,  is  formed  by  the  jxmction  of  the 
Monongahela  and  the  Alleghany  Rivers  in  the  western  part 
:>f  Pennsylvania,  and  flows  southwest  into  the  Mississippi 
River.  Its  principal  tributaries  are:  the  Muskingum,  the 
Sreat  Kanawha,  the  Big  Sandy,  the  Wabash,  the  Tennessee, 
stnd  the  Cumberland  Rivers. 

The  Arkansas  and  Red  River  systems  drain  a  large 
region  west  of  the  Mississippi  River  and  flow  in  a  southeastern 
direction.  The  Arkansas  River  rises  in  the  central  part  of 
Colorado,  in  the  Rocky  Mountains,  and  flows  southeast  into 
the  Mississippi  River ;  the  Canadian  River  is  one  of  its  tribu- 
taries. The  Red  River  rises  in  the  northern  part  of  Texas 
and  flows  southeast  into  the  Mississippi  River. 

126D— 21 


6  UNITED  STATES  GEOGRAPHY  §12 

10.  Colorado  River  System. — The  southwestern  part 
of  the  United  States  is  drained  by  the  Colorado  River 
system.  The  Colorado  River  is  formed  by  the  junction  of 
the  Green  and  Grand  Rivers  in  the  eastern  part  of  Utah 
and  flows  southwest  into  the  Gulf  of  California.  Its  prin- 
cipal tributaries  are  the  Gila  and  the  San  Juan  Rivers.  The 
Colorado  River  flows  through  a  high  sandstone  plateau 
through  which  it  has  cut  a  deep,  narrow  channel  with  almost 
vertical  sides;  this  channel  is  known  as  the  Grand  Canon. 

11.  Columbia  River  System. — The  northwestern  part 
of  the  United  States  is  drained  by  the  Columbia  River  sys- 
tem. The  Columbia  River  rises  in  Canada,  and  flows  in  a  gen- 
erally southwestern  direction  into  the  Pacific  Ocean;  the 
Snake  and  Willamette  Rivers  are  two  of  its  tributaries. 


MOUNTAIN    SYSTEMS    OF    THE    UNITED    STATES 

12.  Sierra  Nevada  System. — The  three  great  moun- 
tain systems  of  the  United  States  are  the  Sierra  Nevada  and 
Rocky  Mountain  systems  in  the  western  part,  and  the  Appa- 
lachian Mountain  system  in  the  eastern  part.  The  Sierra 
Nevada  system  extends  near  the  coast  through  Washington, 
Oregon,  and  California;  it  includes  the  Sierra  Nevada  and 
Cascade  Mountains.  A  low  coast  range  extends  between 
the  Sierra  Nevada  system  and  the  Pacific  Coast. 

13.  Rocky  Mouutaiu  System. — The  mountain  system 
that  extends  nearly  across  the  United  States  from  northwest 
to  southeast  at  an  average  distance  of  800  miles  from  the 
Pacific  Ocean  is  known  as  the  Rocky    Mouutain   system. 

Among  the  ranges  included  in  this  system  are  the  Bitter 
Root,  the  Wind  River,  and  the  Big  Horn  Mountains;  the 
Black  Hills,  the  Blue  Mountains,  the  Wasatch,  the  Ozark,. 
and  the  Uintah  Mountains. 

The  Bitter  Root  Mountains  form  the  boundary  between 
Idaho  and  Montana.  The  Wind  River  Mountains  are  in 
the  western  part  of  Wyoming.  The  Big  Horn  Mountains 
extend  through  Wyoming  and  the  southern  part  of  Montana. 
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The  Black  Hills  are  a  group  of  moxintains  in  the  southwestern 
part  of  South  Dakota  and  the  northeastern  part  of  Wyoming. 
The  Blue  Mountains  are  a  range  in  the  northeastern  part  of 
Oregon.  The  Wasatch  Mountains  extend  north  and  south 
through  Utah.  The  Uintah  Mountains  are  a  range  of  moun- 
tains in  the  northeastern  part  of  Utah.  The  Ozark  Moun- 
tains extend  in  a  southwestern  direction  partly  through 
Missouri,  Arkansas,  and  Oklahoma. 

14.  The  Appalachian  System. — The  mountain  system 
that  extends  southwest  from  the  Gulf  of  St.  Lawrence  nearly 
to  the  Gulf  of  Mexico  is  known  as  the  Appalachian.  It 
consists  of  several  parallel  ranges,  of  which  the  Alleghany 
Mountains  are  the  highest.  Some  of  the  ranges  in  the  Appa- 
achian  Mountain  system  are  the  Alleghany,  Blue,  Blue 
iidge,  Ciunberland,  Great  Smoky,  Hoosac,  Adirondack, 
)atskill,  Green,  Tuscarora,  and  the  White  Mountains. 

The  Alleghany  Mountains  extend  from  northeast  to  south- 
rest  through  Pennsylvania,  Maryland,  West  Virginia,  and 
''irginia,  and  form  the  boundary  between  Tennessee  and 
lorth  Carolina.  The  Blue,  or  Kittatinny,  Mountains  extend 
hrough  Pennsylvania  and  New  Jersey.  The  Blue  Ridge  is 
he  most  southeasterly  ridge  of  the  Appalachian  Mountains, 
,nd  extends  through  Pennsylvania,  Maryland,  Virginia, 
Jorth  Carolina,  South  Carolina,  Georgia,  and  Alabama. 
?he  Cumberland  Mountains  extend  through  Kentucky  and 
Tennessee  and  form  part  of  the  boundary  between  Kentucky 
Lnd  Virginia.  The  Great  Smoky  Mountains  are  a  range 
)f  the  Alleghany  Mountains,  and  form  part  of  the  boundary 
>etween  Tennessee  and  North  Carolina. 

The  Hoosac  Mountains  extend  through  western  Massachu- 
>etts.  The  Adirondack  Mountains  are  a  group  in  northeastern 
Mew  York.  The  Catskill  Mountains  are  a  group  in  south- 
eastern New  York.  The  Green  Mountains  extend  from  north- 
east to  southwest,  separating  Canada  from  Maine  and  New 
Hampshire,  and  extending  through  Vermont.  The  Tuscarora 
Vfountains  extend  through  Pennsylvania  and  Maryland.  The 
tVhite  Moimtains  are  a  group  in  northern  New  Hampshire. 
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THE    GREAT    LAKES 

15.  The  Great  liOkes  are  in  the  northeastern  part  of 
North  America,  between  the  United  States  and  Canada. 
They  are  five  in  number:  Lake  Superior,  Lake  Michigan, 
Lake  Huron,  Lake  Erie,  and  Lake  Ontario.  Their  outlet 
is  the  St.  Lawrence  River,  which  flows  from  Lake  Ontario 
in  a  northeasterly  direction  into  the  Gulf  of  St.  Lawrence. 

Lake  Superior  is  bounded  by  Canada,  Michigan,  Wiscon- 
sin, and  Minnesota;  it  is  connected  with  Lake  Htiron    by 
St.  Mary's  River.     Lake  Michigan  is  wholly  within  the  United 
States  and  is  bounded  by  Michigan,  Indiana,  Illinois,  and 
Wisconsin;  it  is  connected  with  Lake  Htiron  by  the  Straits 
of  Mackinac.     Green  Bay,  an  arm  of  Lake  Michigan,  is  in  the 
northwestern  part  of  the  lake.     Lake  Huron  is  bounded  by 
Canada  and  Michigan;  it  is  connected  with  Lake  Erie    by 
St.  Clair  River,   Lake  St.  Clair,   and  Detroit  River.     Two 
important  arms  of  Lake  Huron  are  Georgian  Bay,  in  the  nortH- 
eastem  part,  and  Saginaw  Bay,  in  the  southwestern  part   of 
the  lake.     Lake  Erie  is  bounded  by  Canada,   New  Yorlc, 
Pennsylvania,  Ohio,  and  Michigan;  it  is  connected  with  Lal<e 
Ontario  by  Niagara  River.     Lake  Ontario  is  bounded   t>y 
Canada  and  New  York;  its  outlet  is  the  St.  Lawrence  Riv^^- 


DIVISIONS  OF  THE   UNITED   STATES 


NEW  ENGLAND    STATES 


GENERAL.    DESCRIPTION 

16.  The  'Sew  Enprland  States  are  situated  in  th»  -^ 
extreme  northeastern  part  of  the  United  States.  They  com  -^' 
prise  Maine,  New  Hampshire,  Vermont,  Massachusetts^^^ 
Rhode  Island,  and  Connecticut.  On  account  of  their  situa— ^ 
tion,  abundant  water-power,  and  good  harbors,  they  occup^T  • 
an  important  position  in  regard  to  commerce  and  mani; 
factures. 
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MAINE 

17.  Maine  is  the  largest  state  of  the  New  England 
division  and  extends  farther  east  than  any  other  state  in  the 
United  States.  A  large  portion  of  the  state  is  covered  with 
fine  forests  of  pine,  spruce,  hemlock,  and  other  valuable  trees. 
The  most  important  industries  are  lumbering,  shipbuilding, 
quarrying,  and  mantifacturing. 

Boundary. — North,  Canada;  east,  Canada  and  Atlantic 
Ocean;  south,  Atlantic  Ocean;  west,  New  Hampshire  and 
Canada. 

Capital. — Augusta  on  the  Kennebec  River. 

Islands. — Mt.  Desert. 


Interior  Rivers 

Boundary 
Rivers 

Lakes 

Bays 

Kennebec 
Penobscot 

St.  John 
St.  Croix 
Salmon  Falls 
St.  Francis 
Piscataqua 

Moosehead 

Grand 

Rangeley 

Penobscot 
Casco 

Passamaquoddy 
Frenchmans 

Important 

Cities   in   the   Order   of   Their   Population 

Portland 

Rockland 

Skowhegan 

Lewiston 

South  Portland 

Gardiner 

Bangor 

Saco 

Eastport 

Biddeford 

Oldtown 

Belfast 

Auburn 

Calais 

Eden 

Augusta* 

Houlton 

Rumford  Comer 

Waterville 

Brewer 

Fort  Kent 

Bath 

Rumford  Falls 

Ellsworth 

Sanford 

Caribou 

Kittery 

Westbrook 

Bnmswick 

Dexter 

10 
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NEW    HAMPSHIRE 

1 8.     New  Hampshire  is  sometimes  called  the  Switzerland 
of  America  because  of  its  picturesque  scenery.     It  has  many 
beautiful  lakes  of  which  Lake  Winnipiseogee  is  the  largest. 
The  principal  industries  are  agriculture  and  manufacturing; 
large  quantities  of  granite  are  exported. 

Boundary. — North,    Canada;    east,    Maine    and    Atla^xitic 
Ocean;  south,  Massachusetts;  west,  Vermont  and  Canada. 

Capital. — Concord  on  the  Merrimac  River. 


Boundary  Rivers 

Lakes 

MountaiiTM  s 

Connecticut 
Salmon  Falls 
Piscataqua 

Winnipiseogee 

White 

Important   Cities 
Manchester 
Nashua 
Concord  * 
Dover 
Berlin 
Portsmouth 
Laconia 
Keene 
Rochester 
Claremont 


IN   THE   Order   of 
Somersworth 
Franklin 
Lebanon 
Derry 
Exeter 
Milford 
Newport 
Haverhill 
Conway 
New  Market 


Their   Population 
Pembroke 
Littleton 
Lancaster 
Lakeport 
Suncook 
Walpole 
Farmington 
Goffstown 
Lisbon 
Winchester 


VERMONT 

19.  Vermont  is  the  only  state  of  the  New  England 
division  which  has  no  seacoast.  The  Green  Mountains 
traverse  this  state  from  north  to  south  and  while  covered 
with  dense  forests  afford  abundant  pasturage.  The  state  is 
noted  for  its  line  horses  and  cattle  and  for  its  fine  marble 
quarries.  While  agriculture  is  the  leading  occupation,  manu- 
facturing and  wool  growing  are  important  industries. 

Boundary.  -North,  Canada;  east,  New  Hampshire;  south, 
Massachusetts;  west,  New  York  and  Lake  Champlain. 
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tal, — Montpelier  on  the  Winooski  River, 
r  Rivers 


Creek 
Dski 


Boundary  Rivers 


Connecticut 
Poultney 


Lakes 


Champlain 
Memphremagog 


Mountains 


Green 


ANT   Cities   in   the   Order   of   Their   Population 


,^on 

Hartford 

Richford 

d 

West  Rutland 

Northfield 

Springfield 

Windsor 

jlier* 

Proctor 

Randolph 

nsbiiry 

Fairhaven 

Fairfield 

boro 

Newport 

Highgate 

ans 

Pittsford 

Williamstown 

gton 

Hardwick 

Montgomery 

5  Falls 

White  River  Junction 

Wallingford 

;ki 

Pawlet 

Bamet 

MASSACHUSETTS 

Massachusetts  is  one  of  the  most  thickly  popu- 
:ates  in  the  Union ;  it  includes  the  islands  of  Martha's 
rd  and  Nantucket.  It  is  one  of  the  leading  states  in 
ue  of  manufactures  and  fisheries;  granite  is  quarried 
;  quantities.  It  is  also  noted  for  its  fine  educational 
s. 

dary. — North,   Vermont  and   New   Hampshire;  east, 
c    Ocean;    south,    Connecticut,    Rhode    Island,    and 
c  Ocean;  west,  New  York. 
ial. — Boston  on  Boston  Bay. 


tains 


sac 


Islands 


Bays 


Nantucket  '  Cape  Cod 

Martha's  Vineyard   |  Buzzards 

i  Massachu 


j  Massachusetts 
'  Boston 


Capes 


Cape  Cod 
Cape  Ann 
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Important  Cities 
Boston  * 
Worcester 
Fall  River 
Lowell 
Cambridge 
New  Bedford 
Lynn 

Springfield 
Lawrence 
Somerville 
Holyoke 
Brockton 
Maiden 
Haverhill 


IN  THE   Order  op 
Salem 
Newton 
Fitchbiirg 
Tatmton 
Everett 
Quincy 
Chelsea 
Pittsfield 
Waltham 
Brookline 
Chicopee 
Gloucester 
Medford 
North  Adams 


Their  Populatx  oif 
Northampton 
Beverly 
Revere 
Leominster 
Attleboro 
Westfield 
Peabody 
Wobtim 
Newbury  port 
.Gardner 
Clinton 
Milford 
Adams 
Framingham 


RHODE    ISLAND 

21.     Rhode  Island  is  the  smallest  and  most  thickly  'p^^' 
ulated  state  in  the  Union.     Directly  south  of  the  coa^'^     * 
Block  Island,  which  is  a  part  of  the  state.     Manufactu^i-^^ 
is  the  leading  industry,  some  of  the  largest  cotton  mills  in   '^ 
United  States  being  found  there. 

Boundary. — North,    Massachusetts;    east,    Massachuse^  ^^' 
south,  Atlantic  Ocean;  west,  Connecticut. 

Capital  -  -Providence. 


Interior  Rivers 


Wood 


Boundary  Rivers     Islands 


Pawcatuck      i  Block 


I 


Bays  and  Sounds 


Narragansett  Ba>^ 
Block  Island  Sou:r^ ' 


Important   Cities    in    the    Order   of   Their    PopulatX^ 


^^N 


Provi(k'ncc* 

Pawtuckft 

Woonsocket 

Xcwport 

Warwick 


Central  Falls 

Cranston 

Cumberland 

Lincoln 

Westerly 


Bristol 

Burrillville 

Warren 

Johnston 

Coventry 
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CONNECTICUT 

22.  Connecticut,  next  to  Rhode  Island  and  Delaware, 
is  the  smallest  state  in  the  Union.  The  manufactures  of  this 
state  are  very  extensive  and  it  ranks  among  the  foremost 
both  as  to  capital  invested  in  manufacturing  and  in  the 
quantity  and  value  of  the  products.  Dairy  products,  vege- 
tables, and  fruit  are  abundant,  and  large  quantities  of  build- 
ing stone  are  found. 

Boundary, — North,  Massachusetts;  east,  Rhode  Island; 
south,  Long  Island  Sound;  west,  New  York. 

Capital, — Hartford  on  the  Connecticut  River. 


Interior  Rivers 

Boundary  Rivers 

Willimantic 

Pawcatuck 

Naugatuck 

Nachaug 

Shetucket 

Yantic 

Thames 

Important   Cities 

New  Haven 

Bridgeport 

Hartford* 

Waterbury 

New  Britain 

Meriden 

Stamford 

Norwich 

Danbury 

New  London 

Torrington 

Ansonia 

Manchester 

Naugatuck 


IN   THE   Order  of 
Middletown 
Willimantic 
Enfield 
Bristol 
Vernon 
Derby 

South  Norwalk 
Wallingford 
West  Haven 
East  Hartford 
Rockville 
Winsted 

South  Manchester 
Norwalk 


Their  Population 
Plainfield 
Putnam 
Hamden 
Stratford 
Plymouth 
New  Milford 
West  Hartford 
Shelton 
Thompson 
Seymour 
Mystic 
Westport 
Windsor 
Darien 
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QUESTIONS    FOR    HOME    STUDY 

1.  Where  are  the  New  England  States? 

2.  Which  of  these  states  has  the  most  coast  line? 

3.  Which  has  no  coast? 

4.  What  river  flows  into  Penobscot  Bay? 

5.  What  is  the  capital  of  each  of  these  states? 

6.  What  mountains  are  in :     (a)  Vermont?     (6)  New  HampskiTe? 

7.  What  states  are  separated  by  the  Connecticut  River? 

8.  Where  are  the  White  Mountains? 

9.  Name    and    locate    the    largest    city    of:     (a)  Massachuse't.ts. 
(b)  Maine?     (c)  Vermont? 

10.  Where  is:     (a)  Cape  Cod?     (6)  Cape  Ann? 


MIDDIiE  ATIiANTIC   STATED 


GENERAIi    DESCRIPTION 

23.  The  Middle  Atlantic  States  border  on  t 
Atlantic  Ocean  and  lie  between  the  New  England  States  ai 
the  South  Atlantic  States.  The  group  includes  New  Yor 
Pennsylvania,  New  Jersey,  Delaware,  Maryland,  Virginia 
West  Virginia,  and  District  of  Columbia.  It  is  crossed  fro 
northeast  to  southwest  by  the  ranges  of  the  Appalachia 
Mountain  system;  the  principal  ranges  are  the  Alleghair 
Blue,  Blue  Ridge,  and  Cumberland  Mountains.  The  surfac 
of  the  northern  part  of  this  group  slopes  toward  the  Gre^^^^ 
Lakes,  the  surface  of  the  western  part  slopes  toward  the  Ohi^^^'' 
River,  and  the  surface  of  the  eastern  part  slopes  toward  tlrr  ^^ 
Atlantic  Ocean. 

NEW    YORK 

24.  New  York  is  sometimes  called  the  Empire  Sta  --^^ 
because  of  its  population  and  wealth.  The  state  limi  ""^^^ 
include  Long  and  vStaten  Islands  and  its  jurisdiction  extenc  .:  ^^ 
over  Long  Island  Sound.  In  addition  it  includes  numero-«— '^ 
islands  located  off  the  southern  coast  and  other  islands  in  t"^"'<'' 
Niagara  River,  many  of  the  Thousand  Islands,  others  in  t  X  le 
St.  Lawrence  River  and  in  Lake  Ontario,  and  Crab,  Schuyl^^-r, 
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^alcom  in  Lake  Champlain.  New  York  has  one  of  the 
harbors  in  the  world,  called  New  York  Bay.  New  York 
at  the  mouth  of  the  Hudson  River  is  the  largest  city  on 
Vestem  Continent  and  the  second  largest  city  in  the 
I.  Brooklyn,  situated  at  the  western  extremity  of  Long 
d,  is  now  included  in  the  city  of  New  York.  The  state 
is  first  in  the  value  of  its  manufactured  articles,  while  its 
iiltural  products  are  many  and  varied. 
undary. — North,  Lake  Ontario  and  Canada;  east,  Lake 
iplain,  Vermont,  Massachusetts,  and  Connecticut ;  south, 
itic  Ocean,  New  Jersey,  and  Pennsylvania;  west.  New 
y,  Pennsylvania,  Lake  Erie,  Lake  Ontario,  and  Canada. 
piial. — Albany  on  the  Hudson  River. 
nintains. — Adirondack  and  Catskill. 


ior  Rivers 

Boundary  Rivers 

Lakes 

Bays  and  Sounds 

Ison 

St.  Lawrence 

Oneida 

Long  Island 

lawk 

Niagara 

George 

Sound 

[uette 

Delaware 

Cayuga 

New  York 

egatchie 

Hudson 

Seneca 

Bay 

:k 

Poultney 

Champlain 
Otsego 
Canandaigua 
Chautauqua 

RTANT   Cities 

IN   THE   Order   of   Their   Population 

York 

Elmira 

Kingston 

ilo 

Auburn 

Cohoes 

ester 

Jamestown 

Oswego 

ruse 

Amsterdam 

Gloversville 

ny* 

Mount  Vernon 

Rome 

:ers 

Niagara  Falls 

Lockport 

New  Rochelle 

Dunkirk 

I 

Poughkeepsie 

White  Plains 

lectady 

Newburg 

Ogdensburg 

hamton 

Watertown 

Middletown 
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iHPORTANt  CiTIBS   IN  THE   ORDER. O;    X^gt*   POPULATION 


PeekskUl 

HomeU        ^^^ 

■Cortlajid 

Glens  FaUs 

Port  Cheater 

Ossining 

Watervliet 

Saratoga  Springs 

Hudson 

Ithaca 

Geneva 

Flattsbu^ 

Olean 

UttlePaUs 

Rjtosselaer 

Lackawanna 

North  Tonawanda 

Fulton 

Corning 

Batavia 

Johnstown 

PBMK8TI«TA1IIA 

25*  Pennsylvania  ranks  first  among  the  states  in  the 
production  of  coal,  iron,  steel,  and  petroleum,  and  second  to 
New  York  in  manufactures,  population,  and  wealth.  The 
surface  is  varied,  but  is  well  adapted  to  agriculture  and 
grazing. 

Boundary. — North,  Lake  Erie  and  New  York;  east.  New 
York  and  New  Jersey;  south,  Delaware,  Maryland,  and  West 
Virginia;  west.  West  Virginia  and  Ohio. 

Capital. — Harrisbturg  on  the  Susquehanna  River. 


Interior  Rivers 

Boundary  Rivers 

Mountains 

Alleghany 

Delaware 

Alleghany 

Juniata 

Blue 

Lehigh 

Blue  Ridge 

Schuylkill 

Tuscarora 

Youghiogheny 

Beaver 

Important   Cities   in   the   Order   of   Their   Population 


Philadelphia 

Harrisburg  ^ 

McKeesport 

Pittsburg 

Johnstown 

Chester 

Scranton 

Altoona 

New  Castle 

Reading 

AUentown 

Williamsport 

Wilkes-Barre 

Lancaster 

Easton 

Erie 

York 

Norristown 

§12 
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Important  Cities 

Shenandoah 

Hazleton 

Butler 

Pottsville 

South  Bethlehem 

Shamokin 

Braddock 

Lebanon 

Wilkinsbtirg 

Nanticoke 

Washington 


IN  THE  Order  op 

Homestead 

Dunmore 

Mount  Carmel 

Carbondale 

Plymouth 

Pittston 

Mahanoy  City 

Duquesne 

Oil  City 

Pottstown 

Sharon 


Their  Population 
McKees  Rocks 
Bradford 
Steelton 
Sunbury 
Uniontown 
Connellsville 
Bethlehem 
Meadville 
Du  Bois 
Chambersburg 
Monessen 


NEW    JER8ET 

26.  New  Jersey  is  largely  engaged  in  the  raising  of  fruit 
and  garden  vegetables  and  stands  high  in  the  value  and 
variety  of  its  manufactiu-es.  Although  the  state  has  an  exten- 
sive seacoast,  it  has  but  few  good  harbors.  There  are  several 
well-known  seaside  resorts  in  this  state ;  namely,  Asbury  Park, 
Atlantic  City,  Cape  May,  and  Wild  wood. 

Boundary, — North,  New  York;  east,  Atlantic  Ocean  and 
New  York;  south,  Delaware  Bay;  west,  Pennsylvania  and 
Delaware. 

Capital. — Trenton  on  the  Delaware  River. 

Cape, — May. 


Interior  Rivers 

Boundary  Rivers 

Bays 

Mountains 

Raritan 

Delaware 
Hudson 

New  York 
Delaware 

Blue 

Important 
Newark 
Jersey  City 
Paterson 
Trenton* 


Cities   in   the   Order 
Camden 
Elizabeth 
Hoboken 
Bayonne 


OF 


Their   Population 
Passaic 
Atlantic  City 
West  Hoboken 
East  Orange 
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Important  Cities 

Perth  Amboy 

Orange 

New  Brunswick 

Montclair 

Union 

Plainfield 

Kearney 

Bloomfield 

Harrison 

Bridgeton 


IN  THE   Order  of 
Hackensack 
Phillipsburg 
West  New  York 
Long  Branch 
Morristown 
MiUville 
Weehawken 
West  Orange 
Garfield 
Asbury  Park 


Their   Populatic^n 
Englewood 
Gloucester  Cit^  3^ 
Rahway 
Biu"lington 
Belleville 
Summit 
Dover 
Red  Bank 
Rutherford 
Salem 


DELAWARE 

27.     Delaware  is,  next  to  Rhode  Island,  the    small^^^^ 
state  in  the  Union.     The  surface  is  low  and  the  easily  -^"•"■-^^' 
tivated  soil  is  well  adapted  to  the  growing  of  fruits 
vegetables.     The   leading  industry   is   peach   raising;   otl^ 
important  industries  are  mining  and  manufacturing. 

Boundary. — North,  Pennsylvania;  east,  New  Jersey,  D^*-  ^' 
ware  Bay,  and  Atlantic  Ocean;  south,  Maryland;  w^^=^' 
Maryland. 

Capital. — Dover. 


Boundary  Rivers 


Delaware 


Bays 


Delaware 


I 


Capes 


Henlopen 


Important   Cities   in   the   Order   of   Their   Populatx< 


Wilmington 
Dover  ^ 
New  Castle 
Milford 
Laurel 


Lewes 

Seaford 

Newark 

Smyrna 

Georgetown 


Harrington 
Middletown 
Delaware  City 
Milton 
Bridgeville 
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MARYLAND 

28.  Maryland  is  divided  by  the  Susquehanna  River  and 
i  Chesapeake  Bay  into  two  parts;  namely,  the  Eastern 
3re  and  the  Western  shore.  The  eastern  part  is  low  and 
'el,  while  the  western  part  is  mountainous.  Agriculture  is 
2  chief  industry  and  fruit,  tobacco,  and  dairy  products  are 
undant.  The  oyster  fisheries  of  this  state  are  more  exten- 
'e  than  those  of  any  other  coast  state  in  the  Union. 
Boundary. — North,  Pennsylvania  and  Delaware;  east, 
ilaware  and  Atlantic  Ocean;  south,  Virginia  and  West 
Tginia;  west,  Virginia  and  West  Virginia. 
Capital. — Annapolis  on  the  Severn  River. 


Boundary  Rivers 


Bays 


Potomac 


Chesapeake 


Mountains 


Alleghany 
Blue  Ridge 
Tuscarora 


iPORTANT   Cities 
Baltimore 
Cumberland 
Hagerstown 
Frederick 
Annapolis* 
Salisbury 
Cambridge 
Frostburg 


IN  THE   Order  of 
Havre  de  Grace 
Crisfield 
Westminster 
Easton 
Chestertown 
Pocomoke  Ci^y 
Elkton 
Brunswick 


Their   Population 
Ellicott  City 
Laurel 

Mount  Savage 
Catonsville 
Western  Port 
Oakland 
Snow  Hill 
Hyattsville 


VIRGINIA 

29,  Virginia  has  a  greater  variety  of  surface  than  any 
her  state  in  the  Union.  The  valleys,  which  are  very  fertile, 
eld  abundant  crops  of  fruit,  vegetables,  tobacco,  and  grain, 
lantities  of  coal  and  iron  are  found  in  the  mountains.  The 
ite  has  various  manufacturing  establishments. 
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Boundary. — North,   West   Virginia  and  Maryland; 
Maryland,  Chesapeake  Bay,  and  Atlantic  Ocean;  south,  Nortb 
Carolina  and  Tennessee;  west,  Kentucky  and  West  \%ginia. 

Capital. — ^Richmond  on  the  James  River. 

Cafes. — Charles  and  Henry.  • 


Lfticpg  and 
Swamps 

Interior  Rivers 

Boundary  Riven 

Mouatatni 

Drummond 

Rappahannock 

Allegliaay 

Dismal 

James 

^ 

Blue  Ridge           « 

Appomattox 

Important  Citibs  in 

thb  Orobr  of 

TBBIR    PoPULATIOlfiif  «3D» 

Richmond* 

Alexandria 

Hampton 

Norfolk 

Staunton 

Berkley 

Roanoke 

Suffolk 

Portsmouth 

Charlottesville 

Pulaski. 

Lynchburg 

Bristol 

Coviogton 

Petersburg 

Radfocd 

Newport  News 

Winchester 

Salem 

Danville 

Clifton  Forge 

South  Boaton 

WEST   VIRGIHI4 

30*    West  Ylrirtnla  is  generally  hilly  and  mountainoofi. 

The  valleys  are  very  fertile  and  the  mountains  afford  excellerr^c:  nt 
pasture  lands.  Mining,  lumbering,  quanying,  manufactiuin^  -^ig, 
and  farming  are  extensively  carried  on;  coal,  iron,  salt,  aiHL  ^id 
petroleum  are  produced  in  large  quantities. 

Boundary. — North,  Ohio,  Pennsylvania,  and  Maryland—  d; 
east,  Pennsylvania,  Maryland,  and  Virginia;  south,  Virgini  -  a; 
west,  Kentucky  and  Ohio. 

Capital. — Charleston  on  the  Great  Kanawha  River. 


Interior  Rivers 

Boundary  Rivers 

Mountains 

Great  Kanawha 

Ohio 

Big  Sandy 

Alleghany 
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•ORTANT   Cities  in   the   Order   of  Their   Population 

Wheeling  Clarksburg  Keyset 

Huntington  Morgantown  Hinton 

Charleston*  Moundsville  Williamson 

Parkersburg  Grafton  Richwood 

Bluefield  Elkins  Winona 

Martinsburg  Benwood  Princeton 

Fairmont  Wellsburg  McMechen 


DISTRICT    OF    COLUMBIA 

31,     The  District  of   Columbia  contains  Washington, 
5  capital  of  the  United  States. 
Boundary. — Maryland  and  Virginia. 


QUESTIONS    rOR    HOME    STUDY 

1.  Name  the  capital  and  the  largest  city  of  each  state. 

2.  What  river  forms  the  eastern  boundary  of  Pennsylvania? 

3.  (a)  What  large  river  flows  through  the  eastern  part  of  Pennsyl- 
nia?     (6)  Where  does  it  rise? 

4.  What  two  rivers  unite  to  form  the  Ohio  River?     Where  do 
;y  rise? 

5.  What  lakes  are  on  the  northern  boundary  of  New  York? 

6.  Where     are     the:     (a)  Adirondack     Mountains?     (6)  Catskill 
mntains  ? 

7.  What  is  the  largest  river  in  New  York?     Where  does  it  rise? 

8.  What  large  river  is  in  Virginia?     In  what  direction  does  it  flow? 

9.  What  and  where  is  Washington? 

10.  What  states  bound:     (a)   Pennsylvania?     (6)   New  York? 

11.  What  two  states  are  on  the  south  bank  of  the  Potomac  River? 

12.  What  two  rivers  form  the  western  boundary  of  West  Virginia? 

13.  Where  is:    (a)  Chesapeake  Bay?    (6)  Delaware  Bay?    (c)  New 
)rk  Bay? 

14.  Which  is  the  smallest  state  in  this  section? 

15.  (a)  On  what  river  is  the  capital  of  New  York  state  situated? 
)  In  what  mountains  does  this  river  rise  and  into  what  bay  does  it 
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SOUTH  ATIiANTIC   AND   GUIiP  STATES 


GENERAL.    DESCRIPTION 

32.     The  SoatbL  Atlantic  and  Gulf  States  are  in  the 

southern  part  of  the  United  States.  The  group  consists  of 
Tennessee,  North  Carolina,  South  Carolina,  Georgia,  Florida, 
Alabama,  Mississippi,  Louisiana,  Texas,  Arkansas,  and  Okla- 
homa. The  Appalachian  Moimtain  system  extends  through 
Tennessee,  North  Carolina,  South  Carolina,  and  into  Georgia. 
In  the  eastern  part,  consisting  of  North  Carolina,  South 
Carolina,  and  a  part  of  Georgia  and  Florida,  the  surface 
slopes  toward  the  Atlantic  Ocean;  all  the  remaining  surface 
slopes  toward  the  Gulf  of  Mexico. 


TENNESSEE 

33.  Tennessee  has  a  very  varied  stirface  that  is  well 
adapted  to  agriculture  and  stock-raising;  fruit,  grain,  cotton, 
and  tobacco  are  the  leading  products.  Lumbering,  manu- 
facturing, and  the  mining  of  coal  and  iron  are  of  great  impor- 
tance. 

Bomidary. — North,  Kentucky  and  Virginia;  east,  North 
Carolina;  south,  Georgia,  Alabama,  and  Mississippi;  west, 
Arkansas  and  Missouri. 

Capital. — Nashville  on  the  Cumberland  River. 


Boundary  Rivers 


Mississippi 
Tennessee 


Mountains 

Cumberland 
Great  Smoky 


Important    Cities  in    the    Order  of   Their   Population 
Memphis                     Knoxville  Johnson  City 

Nashville*  Jackson  Bristol 

Chattanooga  Clarksville  Columbia 
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Important  Cities 
Cleveland 
Park 

Murfreesboro 
Union  City 


IN   THE  Order  of  Their  Population 


Dyersburg 
Morristown 
Lebanon 
Humboldt 


Fayette  ville 
Harriman 
Tullahoma 
Pulaski 


NORTH    CAROLINA 

34.  Northi  Carolina  produces  much  rosin,  pitch,  and 
turpentine.  Agricultiu-e  is  the  leading  industry ;  the  principal 
crops  are  grain,  fruit,  vegetables,  tobacco,  rice,  and  cotton. 
Iron  and  coal  are  largely  mined. 

Boundary. — North,  Virginia;  east,  Atlantic  Ocean;  south, 
South  Carolina  and  Georgia;  west,  Tennessee. 

Capital. — Raleigh  on  the  Neuse  River. 


Interior  Rivers 

Capes 

Sounds 

Mountains 

Cape  Fear 

Hatteras 

Albemarle 

Blue  Ridge 

Pamlico 

Lookout 

Pamlico 

Neuse 

Fear 

Important   Cities 

in   the   Order   of   Their   Population 

Charlotte 

Newbem                   Kinston 

Wilmington 

High  Point               Wilson 

Winston-Salem 

Concord                    Washington 

Raleigh* 

Elizabeth  City         Goldsboro 

Asheville 

Rocky  Mount          Gastonia 

Durham 

Salisbury                   Burlington 

Greensboro 

Fayettev 

ille 

SOUTH    CAROLINA 

35.  8outli  Carolina  produces  more  rice  than  any  other 
state  in  the  Union,  while  a  superior  grade  of  cotton  is  grown 
on  the  islands  along  the  coast.  The  soil  is  generally  fertile, 
and  grain,  vegetables,  tobacco,  and  fruit  are  grown.  Manu- 
facturing is  an  important  industry. 
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Boundary. — North,  North  Carolina;  east,  Atlantic  Oceaim^  ; 
south,  Atlantic  Ocean;  west,  Georgia. 
Capital. — Columbia  on  the  Congaree  River. 


Interior  Rivers 

Boundary  Rivers 

Mountains 

Santee 

Congaree 

Saluda 

Savannah 

Blue  Ridge 

Important   Cities   in   the  Order  of  Their   Populatic 


ON 


Charleston 

Columbia* 

Spartanbiu-g 

Greenville 

Anderson 

Sumter 

Rockhill 


Florence 

Greenwood 

Orangebiu-g 

Union 

Georgetown 

Chester 

Laiu^ens 


Newberry 

Gaffney 

Clifton 

Abbeville 

Piedmont 

Darlington 

Aiken 


GEORGIA 

36.     Geor^a  leads  the  Southern  states  in  the  manufa^^^c- 
ture  of  cotton  goods.     Agriculture  is  the  leading  industm^K, 
rice,  tobacco,  grain,  vegetables,  and  cotton  being  abundan— int. 
Much  timber  is  also  produced  in  this  state;  coal  and  iron  ^^^^ 

found  in  the  mountains. 

Boundary. — North,  Tennessee  and  North  Carolina;  ea  ^t, 
South  Carolina  and  Atlantic  Ocean;  south,  Florida;  we^^t, 
Florida  and  Alabama. 

Capital.  — Atlanta. 


Interior  Rivers  i  Boundary  Rivers 

Flint  Chattahoochee 

Altamaha  .  Savannah 

Oconee  i  St.  Mary's 
Ocmulgee 


Mountains 


Blue  Ridge 
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lportant  Cities   in  the  Order  op  Their  Population 


Atlanta* 

Rome 

Elberton 

Savannah 

Brunswick 

Bainbridge 

Augusta 

Albany 

Marietta 

Macon 

Americus 

Gainesville 

Columbus 

Valdosta 

Cordele 

Athens 

Griffin 

Dublin 

Waycross 

Thomas  ville 

Fitzgerald 

FLORIDA 

37.  Florida  has  a  low,  level  surface  and  the  soil  is  gen- 
^"ally  fertile.  Agriculture  is  the  leading  industry;  the  chief 
*  deducts  are  cotton,  tobacco,  sugar,  rice,  and  tropical  fruits. 
-  lie  sponge  fisheries  of  the  state  supply  large  quantities  of 
iDonges.  Florida  has  an  extensive  coast  line,  but  affords  few 
r^)od  harbors. 

Boundary. — North,  Alabama  and  Georgia;  east,  Atlantic 
licean;  south,  Gulf  of  Mexico;  west.  Gulf  of  Mexico  and 
\labama. 

Capital. — Tallahassee. 

Capes. — Sable. 


Interior  Rivers 

Boundary  Rivers 

Lakes 
Okeechobee 

Bays 

St.  John's 
Apalachicola 

St.  Mary's 

Chattahoochee 

Perdido 

Tampa 
Apalachee 
Pensacola 
Florida 

Important   Cities   in   the   Order  of  Their   Population 


Jacksonville 

Miami 

Sanford 

Tampa 

Lake  City 

Orlando 

Pensacola 

Tallahassee* 

Femandina 

Key  West 

Ocala 

Live  Oak 

West  Tampa 

St.  Petersburg 

Apalachicola 

Gainesville 

Palatka 

Bartow 

St.  Augustine 

Lakeland 

Perry 
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AT.ABAMA 

38«  Fanning  is  an  important  occupation  in  Alabama, 
the  chief  products  being  cotton,  com,  sugar  cane,  rice,  fruits, 
and  vegetables.  Coal  and  iron  are  fotmd  in  the  mountains; 
cotton  and  iron  products  are  manufactiu-ed. 

Boundary. — North,  Tennessee;  east,  Georgia;  south,  Florida 
and  Gulf  of  Mexico;  west,  Mississippi. 

Capital. — Montgomery  on  the  Alabama  River. 


Interior  Rivers 

Botindary  Rivers 

Bays 

Mountains 

Alabama 
Mobile 
Apalachee 
Black  Warrior 

Chattahoochee 

Perdido 

Tennessee 

Mobile 

Blue  Ridge 

Important  Cities  in  the  Order  of  Their  Population 


Birmingham 

Tuscaloosa 

Troy 

Mobile 

Ensley 

Opelika 

Montgomery  * 

Huntsville 

Alabama  City 

Selma 

Dotham 

Eufaula 

Anniston 

Florence 

Phoenix 

Bessemer 

Talladega 

Girard 

Gadsden 

Cullman 

Greenville 

MISSISSIPPI 

39.     Agriculture  is  the  leading  industry  in  Mississippi. 

Cotton  is  the  chief  product,  but  rice,  corn,  sugar,  tobacco, 
and  tropical  fruits  are  grown  in  abundance.  Mississippi  also 
has  dense  forests  of  valuable  trees. 

Boundary. — North,  Tennessee;  east,  Alabama;  south,  Gulf 
of  Mexico  and  Louisiana;  west,  Louisiana  and  Arkansas. 

Capital. — Jackson  on  the  Pearl  River. 
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Interior  Rivers 

Boundary  Rivers 

Pearl 

Mississippi 

Yazoo 

Pearl 
Tennessee 

ORTANT  Cities   in 

THE   Order  of   Their   Popul 

Meridian 

Laurel                       Corinth 

Jackson* 

Biloxi                        West  Point 

Vicksburg 

Yazoo  City               Clarksdale 

Natchez 

Gulfport                   Canton 

Hattiesbtirg 

McComb                   Aberdeen 

Greenville 

Greenwood               Grenada 

Columbus 

Brookhaven             Amory 

LiOUISIANA 

40*  lioulslana  is  a  low,  level  country  with  fertile  soil 
ill  adapted  to  the  culture  of  sugar  cane.  Rice,  cotton,  corn, 
id  vegetables  are  grown  in  abundance.  Cattle  raising  is  a 
ofitable  industry.  Louisiana  has  a  large  pine  forest. 
Boufidary. — North,  Arkansas  and  Mississippi;  east,  Mis- 
;sippi  and  Gulf  of  Mexico;  south.  Gulf  of  Mexico;  west, 
3xas. 
Capital, — Baton  Rouge  on  the  Mississippi  River. 


Boimdary  Rivers 

Lakes 

— : : "             -~ 

Bays 

Mississippi 

Sabine 

Pearl 

Pontchartrain 

Atchafalaya 
Barataria 

iPORTANT   Cities 
New  Orleans 
Shreveport 
Baton  Rouge* 
Lake  Charles 


IN 


THE   Order 
Alexandria 
Monroe 
New  Iberia 
Lafayette 


OF   Their   Population 
Morgan  City 
Crowley 
Houma 
Opeloiisas 
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Important  Cities   in 
Donaldsonville 
Jennings 
Kentwood 


THE   Order  of  Their   Population 
Plaquemine  Thibodaux 

Gretna  Franklin 

Ruston  Jeanerette 


TEXAS 

41.  Texas  is  the  largest  state  in  the  Union  and  ranks 
high  in  the  production  of  cattle,  horses,  and  sheep.  The 
surface  is  varied  and  the  soil  fertile ;  cotton,  com,  sugar  cane, 
wheat,  tobacco,  and  fruit  are  produced.  In  the  northwest, 
there  is  a  desert  plateau  called  the  Staked  Plain,  Manufac- 
ttiring  is  important,  a  great  variety  of  articles  being  made. 

Boundary. — North,  New  Mexico,  Oklahoma,  and  Arkansas-^ 
east,  Arkansas,  Louisiana,  and  Gtdf  of  Mexico;  south,  Gu^l 
of  Mexico  and  Mexico;  west,  Mexico  and  New  Mexico. 

Capital, — Austin  on  the  Colorado  River. 


Interior  Rivers 

Boundary  Rivers 

Bays 

Brazos 

Rio  Grande 

Galveston 

Colorado 

Red 

Corpus  Christr^z*- 

Nueces 

Sabine 

Matagorda 

Trinity 

Important    Cities 

IN   THE   Order 

OF    Their    Populat"     — i 

San  Antonio 

Paris 

Wicliita  Falls 

Dallas 

Temple 

Port  Arthur 

Houston 

Brownsville 

Gainesville 

Fort  Worth 

Palestine 

Terrell 

El  Paso 

Tyler 

Houston  Heights 

Galveston 

Cleburne 

Brown  wood 

Austin* 

San  Angelo 

W^axahachie 

Waco 

Amarillo 

Hillsboro 

Beaumont 

Texarkana 

Brenham 

Laredo 

Corsicana 

Ennis 

Denison 

Abilene 

Orange 

Sherman 

Greenville 

Taylor 

Marshall 

Coi 

-pus  Christi 

Longview 

\  12 
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ARKANSAS 

42.  Arkansas  is  noted  for  its  hot  springs,  which  attract 
many  visitors  yearly.  Stock  raising  and  agriculture  are  the 
principal  industries ;  its  manufacturing  interests  are  increasing. 
The  western  part  is  covered  with  timber;  zinc,  coal,  and  iron 
Eire  mined  in  the  motmtains. 

Boundary. — North,  Missouri;  east,  Missouri,  Tennessee,  and 
Mississippi;  south,  Louisiana  and  Texas;  west,  Texas  and 
Oklahoma. 

Capital, — Little  Rock  on  the  Arkansas  River. 


Boundary 

Rivers 

Mountains 

Mississippi 

Ozark 

Red 

Important   Cities 

IN   THc   Order 

OF   Their   Popul^ 

Little  Rock* 

Paragould 

Hope 

Fort  Smith 

Marianna 

Newport 

Pine  Bluff 

Fayetteville 

Batesville 

Hot  Springs 

El  Dorado 

Eureka  Springs 

Argenta 

Mena 

Russell  ville 

Helena 

Camden 

Rogers 

Jonesboro 

Van  Buren 

Conway 

Texarkana 

Blytheville 

Fordyce 

OKI4AHOMA 

43.  Agriculture  is  the  most  important  industry  of  Okla- 
homa. The  soil  is  well  adapted  to  the  production  of  wheat, 
com,  rye,  cotton,  vegetables,  and  fruit.  The  prairies  afford 
abundant  pasturage  and  much  live  stock  is  raised.  There  are 
mines  of  copper,  lead,  zinc,  coal,  and  iron. 

Boundary. — North,  Colorado  and  Kansas;  east,  Missouri 
and  Arkansas;  south,  Texas;  west,  Texas  and  New  Mexico. 

Capital, — Guthrie  on  the  Cimarron  River. 
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Boundary  Rivers                           Mountains 

Red 

Ozark 

Important   Cities   in   the   Order  of  Their   Population 


Oklahoma 

Muskogee 

Tulsa 

Ardmore 

Enid 

McAlester 

Shawnee 

Guthrie  ^ 


Chickasha 

Sapulpa 

Durant 

Hugo 

El  Reno 

Lawton 

Coalgate 

Bartlesville 


Altus 

Elk  City 

Ada 

Okmulgee 

Hobart 

Sulphur 

Nowata 

Mangimi 


QUESTIONS    FOR    HOME    STUDY 

1.  (a)  What  large  river  is  on  the  southwestern  boundary  of  this 
section?     (6)  What  gulf  is  on  the  south?     (c)  What  ocean  is  on  the 

east? 

2.  (a)  What  states  bound  Tennessee?     (6)  What  mountains  are 

in  the  eastern  ])art  of  this  state? 

3.  Locate  the  following  cities:  (a)  Nashville;  (6)  Chattancwiga ; 
(t)  Raleigh;  (J)  Jackson;  (r)  Montgomery;  (J)  Charleston;  (g)  Columbia; 
(It)  Atlanta;  (/)  Tallahassee. 

4.  What  large  lake  is  in  Florida? 

5.  What  two  rivers  flow  into  the  Mobile  Bay? 

r>.     (a)   Where  is  the  Savannah  River?     (6)  Into  what  does  is  flow? 

7.  (a)  By  what  large  bodies  of  water  is  Florida  bounded?  {h)  By 
what  states? 

8.  What  city  is  at  the  mouth  of  the  Cape  Fear  River? 
0.     (a)  What  states  bound  Texas?     (b)  What  rivers? 

10.  Name  three  large  rivers  in  Texas. 

11.  Name  the  capitals  of  each  of  the  following  states  and  tell  on 
what  waters  they  are  located :  (a)  Texas ;  (6)  Louisiana ;  (c)  Arkansas ; 
(d)  Tennessee. 

12.  What  large  lake  is  in  Ix)uisiana? 

13.  What  two  bavs  are  east  of  Texas? 
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CENTRAIi  STATES 


GENERAL.    DESCRIPTION 

44.  As  the  states  of  this  group  extend  from  the  Eastern 
highlands  almost  to  the  Western  Highlands,  they  are  called 
the  Central  States.  They  include  Michigan,  Wisconsin, 
Ohio,  Indiana,  Illinois,  Kentucky,  Minnesota,  Missouri,  Iowa, 
Kansas,  Nebraska,  South  Dakota,  and  North  Dakota. 


MICHIGAN 

45.  Mlelilgran  is  divided  into  two  peninsulas,  an  upper 
and  a  lower  one.  This  state  has  more  lake  coast  than  any 
other  state  in  the  Union.  The  upper  peninsula  contains  valu- 
able copper  and  iron  mines.  In  the  lower  peninsida  lumber- 
ing, manufacturing,  farming,  and  salt  mining  are  extensively 
carried  on. 

Boundary, — North,  Lake  Superior;  east.  Lake  Huron, 
Canada,  Lake  St.  Clair,  and  Lake  Erie;  south,  Ohio,  Indiana, 
and  Wisconsin;  west,  Lake  Michigan  and  Wisconsin. 

Capital. — Lansing  on  the  Grand  River. 

Straits. — Mackinac. 


Interior  Rivers 

Boundary  Rivers 

Bays 

Lakes 

Grand 
Muskegon 

Detroit 
St.  Clair 
St.  Mary's 
Menominee 

Saginaw 
Thunder 
Great  Traverse 
Keweenaw 

Houghton 

Important  Cities 
Detroit 
Grand  Rapids 
Saginaw 
Bay  City 


IN 


THE   Order 
Kalamazoo 
Flint 
Jackson 
Lansing  * 


OF   Their   Population 
Battle  Creek 
Muskegon 
Calumet 
Port  Huron 
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Important  Citibs  in 
Ann  Arbor 
Pontiac 
Escanaba 
Ironwood 
Alpena 

Sault  Sainte  Marie 
Ishpeming 
Manistee 
Traverse  City 


THE  Order  op 
Marquette 
Adrian 
Menominee 
HoUand 
Owosso 
Iron  Motintain 
Benton  Harbor 
Ludington 
Hancock 


Their  Populatio  ^ 
Latirium 
Negaunee 
Cadillac 
Wyandotte 
Mt.  Clemens 
Monroe 
Cheboygan 
Ypsilanti 
Coldwater 


12 

DN 


WISCONSIN 

46.     Wisconsin  produces  large  quantities  of  com,  whe; 
rye,   oats,   barley,   hay,   potatoes,   hops,  wool,  butter, 
cheese.     The    raising    of    live    stock,    manufacturing, 
lumbering  are  important  industries. 

Boundary. — North,  Lake  Superior  and  Michigan;  ea 
Michigan  and  Lake  Michigan;  south,  Illinois;  west,  lo^ 
and  Minnesota. 

Capital. — Madison. 


-St, 


Interior  Rivers     |  Boundary  Rivers 

Bays 

Lakes 

Wisconsin 
Chippewa 

Mississippi 
St.  Croix 
Menominee 

Green 

Winnebago 

Lmportant    Cities 
Milwaukee 
Superior 
Racine 
Oshkosh 
La  Crosse 
Sheboygan 
Madison* 
Green  Bay 
Kenosha 
Fond  du  Lac 


IN    THE    Order 

Eau  Claire 

Appleton 

W^ausau 

Beloit 

Marinette 

Janesville 

Manitowoc 

Ashland 

Chippewa  Falls 

WatertowTi 


OF   Their   Population 
Waukesha 
Stevens  Point 
Merrill 
Antigo 
Beaver  Dam 
West  Allis 
Grand  Rapids 
Baraboo 

South  Milwaukee 
Menasha 
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OHIO 

47.     OIlIo  is  one  of  the  richest  and  most  thickly  poptilated 

ates  in  the  Union.     Its  mantifacttires  are  large  and  varied. 

le  raising  of  sheep,  cattle,  hogs,  and  horses  is  an  important 

dustry.     The  soil  is  generally  fertile  and  produces  abun- 

tntly  fruit,  vegetables,  and  grain.     In  some  sections,  coal 

id  iron  are  found;  petroleum,  building  stone,  and  limestone 

e  also  produced. 

Boundary. — North,  Michigan  and  Lake  Erie;  east,  Pennsyl- 

mia  and  West  Virginia;  south,  West  Virginia  and  Kentucky; 

sst,  Indiana. 

Capital, — Coltunbus  on  the  Scioto  River. 


Interior  Rivers 

Boundary  Rivers 

Muskingum 

Ohio 

Scioto 

Miami 

iPORTANT  Cities 

IN   THE   Order  of 

Their   Population 

Cleveland 

Mansfield 

Bellaire 

Cincinnati 

East  Liverpool 

Marietta 

Coliunbus* 

Sandusky 

Tiffin 

Toledo 

Ashtabula 

Cambridge 

Dayton 

Marion 

Warren 

Youngstown 

Norwood 

Fremont 

Akron 

Lakewood 

Coshocton 

Canton 

Alliance 

Fostoria 

Springfield 

Findlay 

Barberton 

Hamilton 

Elyria 

East  Cleveland 

Lima 

Chillicothe 

Martins  Ferry 

Lorain 

Massillon 

Mount  Vernon 

Zanesville 

Piqua 

Delaware 

Newark 

Middletown 

Salem 

Portsmouth 

Ironton 

Conneaut 

Steubenville 

Lancast 

er 

Xenia 
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Important   Cities   in 
New  Philadelphia 
Niles 

Bellefontaine 
Bucynis 
Norwalk 


THE   Order  of  Their  Populai 


WeUsville 
Urbana 
Defiance 

Washington  C.  H. 
Galion 


Kenton 
Van  Wen 
Wellston 
Ashland 
Circlevillc 


INDIANA 

48.     Indiana  has  a  generally  level  surface  and  its  ex 
sive  prairies  afford  excellent  pastures.     The  soil  is  usu 
fertile,  and  agriculture  is  the  chief  occupation.     Grain 
vegetables  are   produced,  while  stock  raising,  mining, 
manufactiiring  are  also  carried  on. 

Boundary, — North,    Lake   Michigan   and   Michigan;   c 
Ohio;  south,  Kentucky;  west,  Illinois. 

Capital. — Indianapolis. 

Boundary  Rivers. — Ohio  and  Wabash. 

IN   the   Order  of 


Important   Cities 
Indianapolis  * 
Evansville 
Fort  Wayne 
Terra  Haute 
South  Bend 
Muncie 
Anderson 
Richmond 
Hammond 
New  Albany 
Lafayette 
Marion 
Elkhart 
East  Chicago 


Logansport 

Michigan  City 

Kokomo 

Gary 

Vincennes 

Mishawaka 

Elwood 

Peru 

Laporte 

Jefferson  ville 

Huntington 

Shelbyville 

Newcastle 

Crawfordsville 


Their  Populat 
Brazil 

Bloomington 
Columbus 
Bedford 
Wabash 
Frankfort 
Goshen 
Washington 
Connersville 
Valparaiso 
Madison 
Whiting 
Princeton 
Seymour 
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ILLINOIS 

49.  minols  consists  mainly  of  fertile  prairies  that 
ford  abundant  pasturage  for  cattle,  hogs,  horses,  and  sheep, 
is  one  of  the  leading  states  in  the  value  of  agricultural  and 
liry  products  and  in  its  manufactures.  Mining  is  an  impor- 
,nt  industry  and  much  coal,  lead,  and  zinc  are  produced. 
Boundary. — North,  Wisconsin;  east.  Lake  Michigan  and 
idiana;  south,  Kentucky  and  Missouri;  west,  Missoiui  and 
)wa. 
Capital. — Springfield  on  the  Sangamon  River. 


Interior  Rivers 

Boundary  Rivers 

Illinois 

Kaskaskia 

Sangamon 

Mississippi 

Ohio 

Wabash 

4PORTANT   Cities 

IN   THE   Order   of 

Their   Population 

Chicago 

Moline 

Lincoln 

Peoria 

Galesburg 

Canton 

East  St.  Louis 

Belleville 

Granite  City 

Springfield* 

Freeport 

Pekin 

Rockford 

Alton 

Centralia 

Quincy 

Waukegan 

Ottawa 

Joliet 

Jacksonville 

Kewanee 

Decattu- 

Cairo 

Monmouth 

Aurora 

Chicago  Heights 

Urbana 

Danville 

Streator 

De  Kalb 

Elgin 

Kankakee 

Blue  Island 

Bloomington 

Champaign 

Maywood 

Evanston 

La  Salle 

Mount  Vernon 

Rock  Island 

Mattoon 
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KBVTUCKT 

SO.  Kentaofcy,  known  as  the  blm  grass  cotmiiyt  is 
celebrated  for  its  fine  horses  and  cattle.  It  is  prominent  as 
an  agricultural  state  and  much  com,  hexn|>,  idieat,  hay,  oats, 
and  fruit  are  produced;  more  tobacco  is  raised  here  than  in 
any  other  state  in  the  Union.  Manufacturing,  also,  is  exten- 
sively carried  on. 

Boundary. — North,  Illinois,  Indiana,  and  Ohio;  east,  Wes^t 
Virginia  and  Virginia;  south,  Tennessee;  west,  Ifissouri. 

Capital. — Frankfort  on  the  Kentucky  River. 


Interior  Rivers 

Boundary  Rivers 

Motmtains 

Green 
Licking 

Mississippi 
Ohio 

Big  Sandy 
Tennessee 

Cumberland 

Important  Cities 
Louisville 
Covington 
Lexington 
Newport 
Paducah 
Owensboro 
Henderson 
Frankfort  * 
Hopkinsville 
Bowling  Green 


IN    THB    OrDBR 

Ashland 

Middlesboro 

Winchester 

Dayton 

Bellevue 

Maysville 

Mayfield 

Paris 

Danville 

Richmond 


OP  Thbir  Populated 
Somerset 
Ludlow 
Fulton 
Madisonville 
Mount  Sterling 
Shelbyville 
Georgetown 
Catlettsburg 
Cynthiana 
Russell  ville 


MINNESOTA 


51.  Minnesota  extends  farther  north  than  any  other 
state  in  the  Union  and  contains  many  beautiful  lakes.  Agri- 
culture is  the  leading  occupation,  large  crops  of  wheat, 
potatoes,  oats,  barley,  hops,  and  hay  being  raised.     Much 
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e  stock  is  also  raised,  while  wool  growing  is  an  important 
dustry.  The  mining  of  iron  ore  is  largely  carried  on. 
Lulding  stone  is  fotmd  in  large  quantities.  Minnesota  has 
imerous  manufacturing  interests  and  leads  in  the  manu- 
cture  of  lumber  and  flour. 

Boundary, — North,  Canada;  east.  Lake  Superior  and  Wis- 
nsin;  south,  Iowa;  west,  South  Dakota  and  North  Dakota. 
Capital, — St.  Paul  on  the  Mississippi  River. 


ixiterior  Rivers 

Boundary  Rivers 

Lakes 

Minnesota 

Mississippi 

Red 

Red  River  of  the  North 

Itasca 

St.  Croix 

MiUe  Lac 

Rainy 

Big  Stone 
Elbow 

^ORTANT   Cities 
Minneapolis 
St.  Paul* 
Duluth 
Winona 
St.  Cloud 
Virginia 
Mankato 
Stillwater 
Red  Wing 
Faribatilt 


IN   THE   Order 
Hibbing 
Brainerd 
Rochester 
Chisholm 
Crookston 
Eveleth 
Cloquet 
Austin 
Fergus  Falls 
Albert  Lea 


OF   Their   Population 
Little  Falls 
Owatonna 
New  Ulm 
Bemidji 
Moorhead 
St.  Peter 
Two  Harbors 
Willniar 
Hastings 
South  St.  Paul 


MISSOURI 

52.  Mlssoarl  has  valuable  mines  of  coal,  lead  and  zinc, 
it  agrictdture  is  the  principal  industry.  The  manufactur- 
g  interests  are  many  and  varied,  among  them  being  farm 
iplements,  bridges,  cars,  leather  goods,  soap,  paints,  and 
rriages.  Com,  wheat,  hemp,  tobacco,  vegetables,  and  cattle 
e  the  leading  exports,  while  meat  packing  is  an  important 
iustry. 
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Boundary. — ^North,    Iowa;    east,    Illinois,    Ke^tuck>^   ax^i 
Tennessee;  south,  Arkansas;    west,  Oklahoma,   Kansas,  ^^xzx. 

Nebraska. 

Capital.^ Jefievson  City  on  the  Missouri  River. 


Boundary  Rivers 

Mountains 

Mississippi 
Missouri 
Des  Moines 

Ozark 

Important   Cities   in 

THE   Ordbr   op 

Their  Popular:* 

St.  Louis 

Independence 

Carterville 

1        Kansas  City 

Columbia 

De  Soto 

"        St.  Joseph 

Carthage 

Mexico               _ 

Springfield 

St.  Charles 

Brookfield        1 

Joplin 

Cape  Girardeau 

Trenton            I 

Hannibal 

Wellston 

Lexington         I 

Sedalia 

Webster  Groves 

Fulton              1 

^tTefferson  City*  1 

^ttbr  Bluff 

Plat  River^H 

Webb  City 

Kirksville 

Walker 

Moberly 

ChilUcothe 

Marysville 

IOWA 

53.  Iowa  is  a  rolling  prairie  and  the  soil  is  very  fertile. 
The  chief  products  are  oats,  wheat,  com,  barley,  potatoes, 
fruit,  dairy  products,  live  stock,  and  wool.  The  manufac- 
tures are  increasing;  some  of  the  manufactured  articles  are 
flour,  lumber,  furniture,  carriages,  agricultural  machinery, 
and  leather  goods.  Coal,  iron,  and  lead  are  mined  in  large 
quantities. 

Boundary, — North,  Minnesota;  east,  Wisconsin  and  Illinois; 
south,  Missouri ;  west,  Nebraska  and  South  Dakota. 

Capital. — Des  Moines  on  the  Des  Moines  River. 

Boundary  Rivers, — Mississippi,  Missouri,  Des  Moines,  and 
Big  Sioux. 
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iT  Cities   in  the   Order  of 

Their  Population 

tfoines* 

Muscatine 

Creston 

:City 

Fort  Dodge 

Oelwein 

nport 

Keokuk 

Charles  City 

ique 

Marshalltown 

Webster  City 

r  Rapids 

Mason  City 

Grinnell 

cil  Bluffs 

Boone 

Cedar  Falls 

!rioo 

Iowa  City 

Shenandoah 

on 

Oskaloosa 

Fairfield 

ngton 

Fort  Madison 

Albia 

tnwa 

Centerville 

Cherokee 

KANSAS 

Cansas  is  nearly  in  the  center  of  the  United  States 

efly  a  rolling  prairie.     It  leads  in  the  production  of 

hile  other  grain  and  fruits  are  abundant.     Stock 

id  dairy  farming  are  important  industries.     Coal, 

lead  are  found  in  large  quantities. 

iry, — North,  Nebraska;  east,  Missouri;  south,  Okla- 

;st,  Colorado. 

. — Topeka  on  the  Kansas  River 


Interior  Rivers 

Boundary  Rivers 

Kansas 

Missouri 

^t   Cities 

in 

the   Order 

OF   Their   Population 

jas  City 

Lawrence 

Arkansas  City 

lita 

Independence 

Wellington 

;ka* 

Fort  Scott 

Winfield 

^enworth 

Salina 

Galena 

inson 

Chanute 

Argentine 

:hinson 

Emporia 

Rosedale 

iburg 

lola 

Manhattan 

jyville 

Newton 

Junction  City 

ons 

Ottawa 

I 

Cherryvale 
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Important   Cities   in   the 

Order   op 

Their   PopclatiC 

Concofflia 

Paola 

Great  Bend 

National  Military  Home 

Holton 

C5ay  Center 

Horton 

McPhersoD 

Olathe           ■ 

Osawatomie 

Neodesha 

Herington     1 

Abileae 

Eldorado 

Fliawatha      1 

HEBRA&KA 

66,  Nebraska  has  a  generally  level  surface  and  the  s 
is  fertile.  In  the  eastern  part  much  grain  is  raised,  while  X. 
raising  of  cattle  is  extensively  carried  on  in  the  western  p^ 
Nebraska  has  numerous  manufacturing  and  meat-packi 
interests.  Limestone,  sandstone,  and  gypsum  are  found 
abundance. 

Boundary. — North,  South  Dakota;  east,  Iowa  and  Missovi 
south,  Kansas  and  Colorado;  west,  Colorado  and  Wyoming, 

CapUaL—Lincolns 


Interior  Rivers 

Boundary  Rivers 

Platte 

Missouri 

Important  Cities 

IN   THE   Order  of 

Their  Populati 

Omaha 

Norfolk 

Benson 

Lincoln* 

Plattsmouth 

Holdrege 

South  Omaha 

Nebraska  City 

Crete 

Grand  Island 

Fairbury 

Wjonore 

Beatrice 

Columbus 

Alliance 

Hastings 

North  Platte 

Chadroh 

Fremont 

McCook 

Auburn 

York 

Blair 

Aurora 

Kearney 

Falls  City 

Wajme 

12 
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SOUTH    DAKOTA 

56.  The  Black  Hills  in  the  southwestern  part  of  South 
•Icota  supply  large  quantities  of  gold,  silver,  coal,  iron,  and 
East  of  the  Black  Hills  is  a  tract  of  land,  known  as  the 
d  Lands,  where  large  herds  of  cattle  and  sheep  are  raised, 
riculture  is  an  important  industry  in  this  state  and  large 
'P>s  of  grain,  fruit,  and  vegetables  are  produced. 
boundary, — North,  North  Dakota;  east,  Minnesota  and 
v^a;  south,  Nebraska;  west,  Wyoming  and  Montana. 
'Capital — Pierre  on  the  Missouri  River. 


interior  Rivers 

Boundary 
Rivers 

Mountains 

Lakes 

33ig  Cheyenne 

Missoiui 
Big  Sioux 

Black  Hills 

Big  Stone 

K=»ORTANT  Cities   in  the   Order  of 

Their   Population 

Sioux  Falls 

Deadwood 

Webster 

Aberdeen 

Brookings 

Sturgis 

Lead 

Madison 

Beresford 

Watertown 

Canton 

Sisseton 

Mitchell 

Lemmon 

Salem 

Huron 

Redfield 

Britton 

Rapid  City 

Vermilion 

Miller 

Yankton 

Hot  Springs 

Armoiu* 

Pierre* 

Milbank 

Parker 

NORTH  DAKOTA 

57.  The  chief  industry  of  North.  Dakota  is  agriculture, 
heat  being  the  leading  product,  though  abundant  crops  of 
)m,  oats,  barley,  flax,  rye,  hay,  and  vegetables  are  raised, 
razing  and  dairy  farming  are  extensively  carried  on  in  the 
estern  section. 

Boundary. — North,  Canada;  east,  Minnesota;  south,  South 
akota;  west,  Montana. 
Capital. — Bismarck  on  the  Missouri  River. 
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Interior  Riverfl 

Boundary  Rivers 

Ukes 

Sheyeone 

Red  River  of  the  North 

Devil's  Lake 

Important  Citibs   in  thb  OHD£ft  op  Their   Popuutwh 


Fargo 

Grand  Forks 
Minot 
Bismarck  ^1^ 
Devirs  Lake 
Jamestown 


Valley  City 

Dickiason 

Williston 

Mandan 

Wahpeton 

Kenmare 


Lisbon 

Rugby 

Oakes 

Casselton 

Grafton 

New  Rockford 


OUBSTlOHa    FOK    BOBiK    STUDT 

1.  What  great  lakes  form  part  of  the  sorthem  boimdary  ol  tUi 

section? 

2.  Which  of  the  Gtml  Lain  it  tl»  largmt? 

3.  What  lai^  late  kentirdywilJiiftthiaaaelioii? 

4.  Name  and  locate  the  capital  of  eadiflalo. 

5.  (a)  Kame  three  lakM  In  IGaiMotar    (fr)  WhatlafgefhwriMi 
in  Minnesota? 

6.  What  three  capital  cities  are  located  on  the  Missouri  River? 

7.  (a)  Which  state  forms  two  peninsulas  and  is  nearly  surrounded 
by  water?     (6)  What  bay  indents  the  eastern  coast  of  this  state? 

8.  (a)  Bound  Indiana.  (6)  What  river  is  between  Indiana  and 
Kentucky? 

9.  (a)  What  important  commercial  city  is  in  Illinois?  (6)  On 
what  lake  is  it  situated? 

10.  Name  two  rivers  in  each  of  the  following  states:  (a)  Illinois; 
(6)  Wisconsin;  (c)  Minnesota;  (d)  North  Dakota;  (e)  South  Dakota. 

11.  What  river  forms  the  eastern  boundary  of  Nebraska? 

12.  (a)  What  states  are  separated  from  Kentucky  by  the  Ohio 
River?     (6)  Describe  the  Ohio  River. 

13.  (a)  What  river  lies  between  Indiana  and  Illinois?  (6)  What 
mountains  are  in  the  southwestern  part  of  South  Dakota? 

14.  Locate:  (a)  Minneapolis;  (6)  Dubuque;  (c)  Sioux  City;  (d)  St 
Louis;  (e)  La  Crosse;  (/)  Racine;  (g)  Chicago;  {h)  Rock  Island;  (t)  Evans- 
ville;  (/)  Lexington;  (k)  Louisville;  (/)  Cleveland;  (m)  Cincinnati; 
(n)  Deadwood;  (o)  Fargo;  (/>)  Atchison. 
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BOCKY  MOUNTAIN  AND  PACIFIC  STATES 


GENERAL    DESCRIPTION 

68.  The  group  known  as  the  Rocky  Mountain  and 
Pacific  States  covers  the  entire  Western  Highlands  of  the 
United  States.  The  Rocky  ^fountain  and  the  Sierra  Nevada 
systems  extend  through  this  section  and  nearly  enclose  the 
plateau  called  the  Great  Basin.  The  states  included  in 
this  section  are:  Washington,  Oregon,  California,  Idaho, 
Wyoming,  Montana,  Utah,  Arizona,  Nevada,  Colorado,  New 
Mexico.  

WASHINGTON 

59.  Washlnsrton  is  divided  by  the  Cascade  Mountains 
into  two  sections.  The  western  section  contains  valuable 
mines  of  coal,  iron,  lead,  and  zinc,  and  large  quantities  of 
valuable  timber,  while  the  eastern  part  affords  excellent 
grazing  and  fine  farms.  Lumber  products  are  the  leading 
articles  of  manufacture;  the  lumber  mills  located  on  Puget 
Sound  are  the  largest  in  the  world.  The  salmon  fisheries  of 
the  Columbia  River  are  large  and  very  valuable. 

Boundary. — North,  Canada;  east,  Idaho;  south,  Oregon; 
west,  Pacific  Ocean. 

Capital. — Olympia  on  Puget  Sound. 

Capes. — Flattery  and  Disappointment. 


Boundary  Rivers 

Mountains 

Sounds 

Straits 

Columbia 
Snake 

Cascade  Range 

Puget 

Juan  de  Fuca 

Important   Cities   in   the   Order  of   Their  Population 


Seattle 

North  Yakima 

Puyallup 

Spokane 

Aberdeen 

Chehalis 

Tacoma 

Vancouver 

EUensburg 

Everett 

Hoquiam 

Port  Townsend 

Bellingham 

Centralia 

Anacortes 

Walla  Walla 

Olympia* 

Wenatchee 
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60.  The  western,  part  of  Oj»asaa  is  very  fertile  asd 
large  qtiantities  of  grain,  fruit,  and  vegetables  aie  nfaed; 
wool-growing  is  also  an  important  industry.  The  eastern 
and  middle  sections  have  fine  gracing  lands  on  wlddi  large 
herds  of  cattle  are  raised.  Gold,  silver,  coal,  iron,  copper, 
granite,  marble,  and  slate  are  found  in  many  jdaces  and  the 
number  of  its  manufacttured  articles  is  increasmg* 

Bcwudary. — North,  Washington;  east,  Idaho;  iouth,  Nevada 
and  CaHfomia;  west,  Padfie  Ocean* 

Capital.— Ss^sm  on  the  Willamette  River. 

Capes. — Blanco. 


Interior  Rivera 


^Vnilamette 
Umpqua 
John' Day 
Des  Chutes 


Boundary  Rivers 


Columbia 


Mountains 


Cascade  Range 
Coast  Range 
Blue 


Elanuitli 
Halhear 
Goose 


Important  Cities  in  thb  Ordbr  of  Trbir  Popuijition 


Portland 

Pendleton 

Oregon  City 

Salem* 

Ashland 

Albany 

Astoria 

Roseburg 

Marshfield 

Eugene 

The  Dalles 

Grants  Pass 

Medford 

St.  Johns 

Corvallis 

Baker  City 

La  Grande 

Hood  River 

CAXIFORNIA 

i 

61.  California  is  noted  for  its  beautiful  scenery  and 
groves  of  big  trees.  Its  extensive  coastline  affords  some  fine 
harbors,  that  of  San  Francisco  being  one  of  the  finest  in  the 
world.  It  has  valuable  mines  of  gold,  while  its  quicksilver 
mines  are  the  richest  in  the  world.  Lumbering  and  the 
raising  of  cattle  and  sheep  are  important  industries.    The 
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sofl  of  the  greater  part  of  the  state  is  very  fertile ;  the  leading 
products  are  grain,  grapes,  oranges,  raisins,  wine,  and  wool. 

Boundary, — North,  Oregon  and  Nevada;  east,  Nevada  and 
Arizona;  south,  Mexiqo;  west.  Pacific  Ocean. 

Capital, — Sacramento  on  the  Sacramento  River. 

Capes. — Mendocino. 

Islands, — Santa  Barbara. 

Lakes. — ^Tulare  and  Goose. 

Valleys. — Death  and  Yosemite. 


Interior  Rivers 

Boundary 
Rivers 

Motintains 

Bays 

Sacramento 

Colorado 

Sierra  Nevada 

San  Francisco 

San  Joaquin 

Coast  Range 

San  Diego 

Feather 

Important  Ci 

TIES   IN   THE   Order  of 

Their  Population 

San  Franc 

isco        Long  Beach 

Santa  Monica 

Los  Angel( 

es           Riverside 

Santa  Rosa 

Oakland 

San  Bernardino 

Richmond 

Sacrament 

o*        Bakersfield 

San  Rafael 

Berkeley 

Eureka 

Petaluma 

San  Diego 

Santa  Barbara 

Napa 

Pasadena 

Vallejo 

Marysville 

San  Jose 

Santa  Cruz 

San  Luis  Obispo 

Alameda 

Redlands 

Alhambra 

Fresno 

Pomona 

Monterey 

Stockton 

Santa  Ana 

Hanford 

IDAHO 

62.  The  surface  of  Idalio  is  generally  mountainous,  but 
there  are  fertile  valleys  and  fine  grazing  lands  throughout 
the^  state.  The  products  are  grain,  vegetables,  and  wool. 
The  leading  industries  are  mining  and  stock-raising;  gold, 
silver,  coal,  iron,  lead,  and  salt  are  abundant. 
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Boundary.— North,  Canada  and  Montana;  east,  Montana 
and  Wyoming;  south,  Utah  and  Nevada;  west,  Oregon  arx^ 
Washington, 

Capital.-  'Bois^, 


Interior  Rivers 

Boundary  Rivers 

Motmtvu 

Salmon 

Snake 

Bitter  Root 

Important  Cities  in  the  Order  op  Tebir  Populati^'^ 


Boise* 

Idaho  Pans 

Weiser 

Pocatello 

Nampa 

Blackfoot 

Coeur  d'Alene 

Sandpotnt 

Wallace 

Lewiston 

Caldwell 

Grangeville 

Twin  Falls 

Moscow 

St.  Anthony 

wTOMnre 

63.  The  Yellowstone  National  Park,  noted  for  its  scenery, 
geysers,  and  hot  springs,  is  attiated  in  the  northwestern  part 
of  Wjomlng.  Stock-raising  and  the  mining  of  gold,  silver, 
copper,  and  coal  are  the  leading  occupations;  wool  also  is 
produced  in  large  quantities.  There  are  large  forests  of 
timber  and  various  lumber  products  are  manufactured. 

Boundary. — North,    Montana;    east,    South    Dakota    and 
Nebraska;  south,  Colorado  and  Utah;  west,  Utah  and  Idaho. 

Capital. — Cheyenne. 


Mountains 

Parks 

Wind  River 
Big  Horn 
Black  ffiUs 

Yellowstone  National  Park 

Important   Cities   in   the   Order   of   Their   Population 
Cheyenne*        Rock  Springs     Evanston        Thermopolis 
Sheridan  Rawlins         *     Douglas  Buffalo 

Laramie  Casper  Lander  Green  River 
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MONTANA 

64.  Montana  is  very  mountainous  in  the  western  part, 
while  the  eastern  part  consists  of  rolling  plains.  The  moun- 
tains contain  rich  mines  of  gold,  silver,  lead,  zinc,  coal,  and 
copper.  In  the  eastern  part,  the  grazing  lands  are  excellent 
and  much  livestock  is  raised. 

Boundary. — North,  Canada;  east.  North  Dakota  and  South 
Dakota;  south,  Wyoming  and  Idaho;  west,  Idaho. 

Capital. — Helena. 

Mountains. — Rocky. 

Important  Cities   in   the   Order  of  Their  Population 


Butte 
Great  Falls 
Missotila 
Helena* 
Anaconda 


Billings 
Kalispell 
Livingston 
Bozeman 
Red  Lodge 


Miles  City 

Lewistown 

Walkerville 

Belt 

Hamilton 


UTAH 

65.  The  chief  industry  of  Utah  is  farming,  which  is 
carried  on  principally  by  irrigation ;  wheat,  oats,  barley,  com, 
hay,  potatoes,  and  fruit  are  the  chief  products.  Stock-raising 
is  extensively  carried  on.  The  state  contains  rich  silver 
mines;  some  gold,  copper,  and  coal  are  also  mined. 

Boundary. — North,  Idaho  and  Wyoming;  east,  Wyoming 
and  Colorado;  south,  Arizona;  west,  Nevada. 

CapitaL—Salt  Lake  City. 


Lakes 


Great  Salt  Lake 

Utah 

Sevier 


Mountains 


Rocky 

Wasatch 

Uintah 
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Important   Cities   in   the   Order  of  Their   Population 


Salt  Lake  City* 

Brigham 

Bingham 

Ogden 

Springville 

American  Fork 

Provo 

Spanish  Fork 

Nephi 

Kolmar 

Park  City 

Tooele 

Logan 

Eureka 

Richfield 

Murray 

Lehi  City 

Manti 

ARIZONA 

66.  Arizona  has  some  excellent  grazing  land,  so  that 
cattle  raising  has  become  a  leading  industry.  Farming  is 
carried  on  in  the  river  valleys  by  means  of  irrigation.  Gold, 
silver,  copper,  and  lead  are  plentiful ;  the  mining  of  gold  an  d 
silver  is  an  important  occupation.  The  famous  canons  of 
the  Colorado  River  are  in  the  northern  part  of  the  state. 

Boundary. — North,  Utah;  east,  New  Mexico;  south,  Mexic<n:»'. 
west,  California  and  Nevada. 

Capital. — Phoenix  on  the  Salt  River. 

Boundary  River. — Colorado. 

in   the   Order   of 
San  Carlos 

Clifton 

Jerome 

Lowell 

Metealf 

Yuma 

Flagstaff 


Important   Cities 
Tucson 
Phoenix* 
Bisbce 
Globe 
Douglas 
Prescotc 
Morenci 


Their   Populatio:^^ 
Nogales 
Florence 
Tombstone 
Kingman 
Pirtle\411e 
Williams 
Winslow 


NEVAI>A 

67,  Mining  is  the  principal  industry  in  Nevada,  large 
quantities  of  silver  and  some  gold  being  obtained.  Farming 
is  carried  on  in  the  river  valleys,  but  it  is  necessary  to  irrigate 
the  land  to  produce  crops;  barley,  oats,  some  wheat,  potatoes, 
and  vegetables  are  raised.  Stock  raising  is  becoming  an 
important  industry. 
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Boundary. — North,   Oregon  and   Idaho;  east,   Utah  and 
Arizona;  south,  Arizona  and  California;  west,  California. 
Capital. — Carson  City. 


Interior  Rivers 

Boundary  Rivers 

Lakes 

Humboldt 

Colorado 

Walker 
Humboldt 
Pyramid 
Carson 

Important  Cities   in  the   Order  of   Their   Population 


Reno 

Wadsworth 

Delamar 

Goldfield 

Las  Vegas 

Sparks 

Carson  City* 

Winnemucca 

Manhattan 

Virginia  City 

Lovelocks 

Eureka 

Ely 

Yerington 

Gardnerville 

Elko 

McGill 

Fallon 

COLORADO 

68.  Colorado  has  the  greatest  altitude  of  any  state  in 
the  Union.  It  is  famed  for  its  healthful  climate  and  is  a  great 
resort  for  tourists  and  invalids.  Large  quantities  of  gold  and 
silver  are  mined,  while  coal,  iron,  copper,  and  lead  are  plentiful. 
Manufacttuing  and  cattle  and  sheep  raising  are  extensively 
carried  on. 

Boundary. — North,  Wyoming  and  Nebraska;  east,  Nebraska 
and  Kansas;  south,  Oklahoma  and  New  Mexico,  west,  Utah. 

Capital. — Denver  on  the  South  Platte  River. 

Mountains. — Rocky. 

Important   Cities   in   the   Order  of   Their  Population 


Denver* 
Pueblo 

Colorado  Springs 
Trinidad 
Boulder 


Fort  Collins 
Greeley 

Grand  Jimction 
Leadville 
Cripple  Creek 


Fort  Morgan 
Cafion  City 
Durango 
SaUda 
Longmont 


NBW  MEXICO 

69«  Milling  i6  ti^  mo&t  imporUat  indufiUy  in  K« 
Medooy  for  g6ld»'i^ver,  iron,  copper,  lead,  Juul  sine  an 
abundant.  Catile-raimng  and  irool-growing  are  also  imposr 
teait  iijdtuitries.  Agriculttire  is  devdoping  owing  to  trngsp 
tion,  and  the  river  valleys  produce  wheat,  ccuti,  barky,  ostt, 
fruit,  and  vegetables. 

Boundary. — ^North,  Cokxrado;  east,  Oklahoma  and  Teiai; 
south,  Texas  and  Mexico;  west,  Arisona. 

Capf^ot.— Santa  Pe. 

Mauniains. — Rocky. 

Important  Crriss  in  thb  QaoBR  of  Tbbir  Popitultion 


Albuquerque 

Qovis 

Deming 

Roswell 

saver  aty 

Carlsbad 

Santa  Fe* 

Tucumcari 

Laguna 

Raton 

Gallup 

Socorro 

Las  Cruces 

Alamogordo 

Portales 

Las  Vegas 

Artesia 

Mora 

QUESTIONS    FOR    HOME    STUDY 

1.  (a)  What  ocean  forms  the  western  boundary  of  this  section? 
(6)  What  two  mountain  systems  extend  through  it?  {c)  What  are 
the  principal  rivers ?     (d)  What  country  is  north  of  it? 

2.  Name  and  locate  the  capital  of  each  state  and  territory  in  this 
section. 

3.  (a)  Bound  Washington.  (6)  What  sound  is  in  the  north- 
western part  of  the  state?  (c)  Name  and  locate  the  largest  city  in 
Washington. 

4.  What  river  partly  separates  Oregon  from  Washington? 

5.  What  mountains  form  the  boundary  between  Montana  and 
Idaho? 
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6.  Name  two  rivers  in  each  of  the  following  states :     (a)  California ; 
(6)  Arizona;  (c)  New  Mexico;  (d)  Montana;  {e)  Wyoming;  (/)  Utah. 

7.  Name :  (a)  three  mountain  peaks  in  Colorado ;  (6)  two  ranges  in 
Wyoming;  (c)  two  ranges  in  California. 

8.  Where  is  Yellowstone  National  Park? 

9.  (a)  What  large  lake  is  in  Utah?     (6)  Name  three  cities  near 
this  lake. 

10.  Where  is  the  Grand  Cafion  of  the  Colorado  River? 

11.  Locate  Yosemite  Valley  and  Death  Valley. 

12.  Where  is  San  Francisco? 

13.  What  three  cities  are  situated  on  or  near  the  southwestern 
Coast  of  California? 

14.  Locate :  (a)  Walla  Walla ;  (6)  Provo ;  (c)  Lewiston ;  (d)  Laramie ; 
(e)  Cafion  City;  (/)  Delamar;  (g)  Virginia  City;  (h)  Oakland;  (i)  San 
Jose;  (/)  San  Carlos;  (A?)  Albuquerque. 


•XERRITORIE8  AND  POSSESSIONS  OP  THE  UNITED 

STATES 


GENERAL    DESCRIPTION 

70.  The  territories  of  the  United  States  are  Alaska 
and  the  Hawaiian  Islands.  The  possessions  are  Guam 
and  the  Philippine  Islands  in  the  Pacific  Ocean,  Porto  Rico 
in  the  Atlantic,  and  the  Canal  Zone  on  the  Isthmus  of  Panama. 


ALASKA 

71.  Alaska,  a  map  of  which  is  shown  in  Fig.  2,  has  an 
area  of  about  half  a  million  square  miles,  the  greater  part  of 
which  lies  in  the  North  Frigid  Zone.  It  is  about  twice  the 
size  of  Texas,  the  largest  state  in  the  Union.  The  rivers 
supply  much  fish  and  the  canning  of  salmon  is  a  valuable 
industry.  The  most  valuable  whale  and  seal  fisheries  in  the 
world  are  off  the  coasts  of  Alaska.  Gold  and  silver  are  mined 
extensively,  and  large  deposits  of  lead,  coal,  tin,  oil,  and 
marble  are  found.  Alaska  produces  valuable  woods,  such  as 
spruce,  fir,  hemlock,  cypress,  and  yellow  cedar. 


Fio.  2 
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Boundary. — North,    Arctic    Ocean;    east,   Canada;   south, 
Pacific  Ocean;  west,  Behring  Sea. 
Capital. — Juneau. 

Capes. — Pt.  Barrow,  Pt.  Lisbume,  and  Prince  of  Wales. 
Islands. — Aleutian. 


Lakes 

Interior  Rivers 

Mountains 

Bays  and  Gulfs 

Clark 
Iliamna 

Yukon 
Kuskokwim 

Rocky 
Coast  Range 
Alaska 

Gulf  of  Alaksa 
Bristol  Bay 
Kuskokwim  Bay 

Important   Cities   in  the   Order  of   Their  Population 
Skagway            Sitka  Douglas 

Nome  Wrangell  Point  Hope 

Juneau*  St.  Michael 


HAWAII 


72.  The  Hawaiian  Islands,  shown  on  the  map  in 
Fig.  3,  are  situated  in  the  North  Pacific  Ocean  southwest  of 
the  United  States.  They  were  annexed  to  the  United  States 
July  7,  1898,  and  they  became  a  territory  of  the  United  States 
April  30,  1900.  The  geographical  position  of  the  islands  has 
made  them  a  convenient  midocean  post  station  and  they  have 
therefore  become  a  m'ost  important  commercial  center.  The 
cultivation  and  exporting  of  sugar  is  the  leading  industry  of 
the  islands.  Other  exports  are  coffee,  honey,  hides,  bananas, 
pine  apples,  and  wool. 

Capital. — Honolulu,  on  the  island  of  Oahu. 


Islands 

Largest  City 

Islands 

Largest  City 

Hawaii 
Maui 
Oahu 
Kauai 

Hilo 
Lahaina 
Honolulu 
Lihue 

Molokai 
Lanai 
Niihau 
Kahoolawe 

Wailau 
Keomuku 
No  cities 
No  cities 
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GUAM 

I.  The  island  of  Guam,  shown  in  Fig.  3,  is  the  largest 
le  Marianne,  or  Ladrone,  Archipelago  and  was  ceded  by 
ti  to  the  United  States  December  10,  1898.  It  lies  in 
ect  line  from  San  Francisco  to  the  southern  part  of  the 
ppines,  and  is  5,200  miles  from  San  Francisco  and  900 
J  from  Manila.  It  is  about  32  miles  long  and  100  miles 
rcumference,  and  has  a  population  of  about  8,661,  of 
n  5,249  are  in  Agana,  the  capital.  The  inhabitants  are 
ly  immigrants  or  descendants  of  immigrants  from  the 
ppines,  the  original  race  of  the  Ladrone  Islands  being 
ict.  The  prevailing  language  is  Spanish.  Nine-tenths 
le  islanders  can  read  and  write.  The  island  is  thickly 
led,  well  watered,  and  fertile,  and  possesses  an  excellent 
or.  The  productions  are  tropical  fruits,  cacao,  rice,  com, 
3CO,  and  sugar  cane.  Commander  Taussig,  of  the  United 
5S  gtmboat  Bennington,  took  possession  of  the  island  and 
d  the  United  States  flag  over  Fort  Santa  Cruz  on 
uary  1,  1899. 
ipital. — Agana  on  Agana  Bay. 


THE    PHILIPPINES 

I.  The  Philippine  group,  a  map  of  which  is  shown  in 
4,  lies  off  the  southern  coast  of  Asia;  it  consists  of  about 
)  islands,  great  and  small.  The  actual  land  area  is  about 
)00  square  miles,  or  equivalent  to  the  combined  area  of 
^ew  England  States,  New  York,  and  New  Jersey.  The 
d  of  Luzon,  on  which  the  capital  city,  Manila,  is  situated, 
e  largest  member  of  the  group,  being  about  the  size  of 
itate  of  New  York;  Mindanao  is  nearly  as  large,  but  its 
lation  is  very  much  smaller.  The  other  islands  of  impor- 
;  follow  in  the  order  of  their  areas:  Samar,  Panay,  Min- 
Leyte,  Negros,  Cebu.  Although  agriculture  is  the  chief 
pation  of  the  Filipinos,  only  one-ninth  of  the  surface  is 
r  cultivation.  The  soil  is  very  fertile,  and  even  after 
cting  the  mountainous  areas  it  is  probable  that  the  area 
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of  ciiltivation  can  be  largely  extended  and  that  the  islands 
can  support  a  population  equal  to  that  of  Japan  (42,000,000). 
The  chief  productions  are  rice,  corn,  hemp,  sugar,  tobacco, 
cotton,  coffee,  cocoanuts,  and  cacao. 
Capital. — Manila  on  the  island  of  Luzon. 
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THE    PANAMA    CANAL    ZONE 

75.  The  Panama  Canal  Zone,  shown  in  Fig.  5,  is  a  strip 
of  land  granted  by  the  Republic  of  Panama,  to  the  United 
States  for  the  construction,  maintenance,  and  operation  of 
said  canal.  The  Zone  extends  5  miles  on  each  side  of  the 
canal  to  be  constructed  and  entirely  across  the  Isthmus 
of  Panama.  Two  important  ports  are  Colon  on  the  Atlantic 
coast  and  Panama  on  the  Pacific.  The  canal,  when  com- 
pleted, will  shorten  the  sea  distance  between  San  Francisco 
and  all  ports  on  the  North  Atlantic  coasts  about  8,000  miles. 
It  will  have  a  length  of  49  miles,  a  bottom  width  of  about 
200  feet,  and  a  depth  of  about  45  feet. 

The  soil  of  the  Canal  Zone  is  very  fertile,  but  much  of  it  is 
uncultivated;  bananas  are  the  chief  export. 

Important  Cities. — Colon  and  Panama. 
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PORTO    BICO 

76.  The  island  of  Porto  Rico,  over  which  the  flag  of  the 
United  States  was  raised  in  token  of  formal  possession  on 
Dctober  18,  1898,  is  the  most  eastern  of  the  Greater  Antilles 
n  the  West  Indies  and  is  located  about  1,000  miles  southeast 
Df  Key  West,  Florida,  and  is  about  70  miles  east  of  Ha)rti, 
rrom  which  it  is  separated  by  the  Mona  passage.  The  island 
is  108  miles  from  east  to  west  and  from  37  to  43  miles  from 
north  to  south;  its  area  is  about  3,600  square  miles,  or  a 
little  less  than  that  of  the  state  of  Connecticut. 

Porto  Rico  is  unusually  fertile,  and  its  leading  industries 
ire  agriculture  and  lumbering.  There  are  more  than  500 
varieties  of  trees  found  in  the  forests,  and  the  plains  are  full 
Df  palm,  orange,  and  other  trees.  The  principal  crops  are 
sugar,  coffee,  tobacco,  maize,  and  cotton,  but  oranges,  bana- 
nas, rice,  pineapples,  and  many  other  fruits  are  important 
products.  The  largest  article  of  export  is  sugar;  the  next 
largest  is  tobacco.  The  other  exports  in  the  order  of  their 
amount  are  coffee,  fruits,  molasses,  cattle,  timber,  and  hides. 

An  act  providing  for  a  civil  government  for  Porto  Rico 
was  passed  by  the  Fifty-Sixth  Congress  and  received  the 
assent  of  the  President  April  12,  1900.  President  Roosevelt 
in  his  message  to  Congress  in  December,  1906,  recommended 
the  granting  of  United  States  citizenship  to  the  Porto  Ricans. 

Capital. — San  Juan. 

Important   Cities   in   the   Order  of   Their   Population 
San  Juan*  Mayaguez  Arecibo 

Ponce  Caguas  Guayama 
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OUTLYING  ISLANDS 


THE  WEST  INDIES 


GENERAL.    DESCRIPTION 

77.  The  West  Indies  are  a  group  of  islands  situated  ^ 
the  Caribbean  Sea  and  lying  southeast  of  the  United  Sta't^^s. 
The  larger  islands,  Cuba,  Ha)rti,  Jamaica,  and  Porto  Ric^Oi 
are  called  the  Greater  Antilles.  Most  of  the  smaller  islajn-^s 
form  the  Lesser  Antilles,  and  belong  to  Great  Britain.  A  irx-^^P 
of  this  group  is  shown  in  Fig.  5. 


THE    BAHAMAS 

78.  The  Bahama  Islands,  shown  in  Fig.  5,  are  north*  ^^ 
Cuba;  they  are  mostly  low  coral  reefs.  Large  quantities  ^' 
salt,  sponges,  pineapples,  tomatoes,  and  oranges  are  export  ^^^ 


CUBA 

79.     The  island  of  Cuba,  shown  in  Fig.  5,  is  730  nxi^^^ 
long  and  varies  from  about  25  miles  to  100  miles  in  wicJ'^^ 
Its  area  comprises  44,104  square  miles,   or  about  that  ^ 

Pennsylvania.     Measuring  from  points  of  nearest  appro ^  ^ 
to  its  neighbors,  Cuba  is  about   100  miles  south  from  EvI  ^=^^ 
West,  Florida,  54  miles  west  from  Hayti,  130  miles  east  fr<^^  ""^ 
Yucatan,  and  85  miles  north  from  Jamaica.    The  two  pi^  ^^" 
cipal    agricultural    products    of   the    islands    are    sugar   a-^"^ 
tobacco.     It  also  produces  in  considerable  quantities  fni^     ' 
vegetables,  timber,  and  metals,  mainly  iron,  manganese,  a^^  ^^ 
copper  ore.     The  soil  is  adapted  to  coffee  and  cotton.     Catt>*^ 
raising  is  an  important  industry.     It  has  numerous  safe  an  ^ 
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commodioxis  harbors,  that  of  Havana  being  one  of  the  largest 
and  finest  in  the  world.  Those  of  lesser  importance  are 
Matanzas,  Cienfuegos,  Santiago,  and  Guantanamo. 

The  Government  is  republic  in  form.  The  President,  who 
is  chosen  by  popular  vote,  serves  4  years  and  appoints  his 
own  cabinet.  The  Congress  consists  of  a  Senate  and  House 
of  Representatives,  one  representative  being  chosen  for  every 
25,000,  as  nearly  as  possible.  The  provinces,  of  which  there 
are  six,  corresponding  to  the  American  states,  elect  their  own 
Grovemors  and  control  their  own  internal  affairs. 

Important  Cities   in  the  Order  of   Their  Population 
Havana*          Cardenas  Guanabacoa 

Santiago  Sancti  Spiritus  Sagua  la  Grande 

Matanzas  Santa  Clara  Trinidad 

Cienfuegos         Manzanillo  Pinar  del  Rio 

Camaguey  Guantanamo  Marianao 


HAYTI 

80,     The  two  negro  republics,  Haytl  in  the  western  part 

^nd  Santo  Domingo  in  the  eastern  part,  comprise  the  island 

of  Haytl,  which  lies  between  Cuba  and  Porto  Rico;  it  is  shown 

in  Fig.  5.     Agriculture  is  the  leading  industry,  the  principal 

exports  being  coffee,  cotton,  sugar,  cacao,  and  tropical  woods. 

Capitals, — Port  au  Prince  is  the  capital  of  Ha)rti  and  Santo 

Domingo  the  capital  of  Santo  Domingo. 


JAMAICA 

81.  Jamaica  lies  about  85  miles  south  from  Cuba  and 
100  miles  west  from  Hayti.  It  is  about  150  miles  in  length 
and  50  miles  in  width  and  belongs  to  Great  Britain.  Agri- 
culture is  the  chief  occupation,  sugar,  tobacco,  bananas, 
cocoanuts,  coffee,  cocao,  ginger,  and  allspice  being  produced. 

Capital, — Kingston. 
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IMPORTANT  RIVEKS,  PORTS,  CANALS, 
AND  MOUNTAINS 


IMPOHTAXT   RIVERS 

82,  The  most  important  rivers  in  the  United  States  ar^ 
as  follows: 

The  Alabama  River  is  formed  by  the  junction  of  two  sma'^ 
rivers  in  the  central  part  of  Alabama  and  flows  soutbwcs- 
through  Alabama  into  the  Tombigbee  River, 

The  Alleghany  River  rises  in  the  northern  part  of  Petmsy^ 
vania  and  flows  in  a  generally  southwestern  direction  throu^ 
New  York  and  Pennsylvania;  it  unites  with  the  Monongahel  — 
River  to  form  the  Ohio  River. 

The  Altatnalia  RWt*r  is  formed  by  the  junction  of  ti^ 
Ocjnulgee  and  Oconee  Rivers  in  the  south-central  part  c^ 
Georgia  and  floxvs  southeast  through  Geor^a  into  the  AUantS 
Ocean. 

The  Androsco^griii  BlTeris  formed  by  the  junction  of  t\s^" 
rivers  in  northeastern  New  Hampshire  and  flows  in  a  generalX^ 
southeastern  direction  through  New  Hampshire  and  MaiKic 
into  the  Kennebec  River. 

The  Apalachee,  or  Tensaw,  Blver  is  properly  the  eastern 
channel  of  the  Mobile  River  and  flows  south  through  Alabama 
into  Mobile  Bay. 

The  Apalachicola  River  is  formed  by  the  junction  of 
the  Chattahoochee  and  Flint  Rivers  in  the  southwestern  part 
of  Georgia  and  flows  south  through  Georgia  and  across  Florida 
into  the  Gulf  of  Mexico. 

The  Ajipoinattox  River  rises  in  the  south  central  part  of 
Virginia  and  flows  generally  east  through  Virginia  into  the 
James  River. 

The  Arkansas  River  rises  in  Colorado  in  the  Rocky 
Mountains  and  flows  in  a  southeasterly  direction  through 


§  12  UNITED  STATES  GEOGRAPHY  63 

Colorado,  Kansas,  Oklahoma,  and  Arkansas  into  the  Missis- 
sippi River. 

The  Beaver  River  is  formed  by  the  junction  of  two  small 
rivers  in  the  northwestern  part  of  Pennsylvania  and  flows 
generally  south  through  Pennsylvania  into  the  Ohio  River. 

The  Big  Clieyenne  River  is  formed  by  the  junction  of  the 
>forth  and  South  forks  in  the  southwestern  part  of  South 
Dakota  and  flows  northeast  through  South  Dakota  into  the 
Vlissoiui  River. 

The  Big  Horn  River  rises  in  central  Wyoming  and  flows 
lorth  through  Wyoming  and  Montana  into  the  Yellowstone 
Eliver. 

The  Big  Sandy  River  is  formed  by  the  junction  of  two 
streams  on  the  boundary  between  Kentucky  and  West 
Virginia  and  flows  north  between  Kentucky  and  West  Vir- 
ginia into  the  Ohio  River. 

The  Big  Sioux  River  rises  in  the  northeastern  part  of  South 
Dakota  and  flows  south  through  South  Dakota  and  between 
South  Dakota  and  Iowa  into  the  Missouri  River. 

The  Black  River  rises  in  central  New  York  and  flows 
generally  northwest  through  New  York  into  Lake  Ontario. 

The  Black  Warrior  River  rises  in  the  northern  part  of 
Alabama  and  flows  south  through  Alabama  into  the  Tombig- 
bee  River. 

The  Brazos  River  rises  in  the  northwestern  part  of  Texas 
and  flows  southeast  through  Texas  into  the  Gulf  of  Mexico. 

The  Broad  River  rises  in  the  southwestern  part  of  North 
Carolina  and  flows  southeast  through  North  Carolina  and 
South  Carolina;  it  unites  with  the  Saluda  River  at  Columbia, 
South  Carolina,  to  form  the  Congaree  River. 

The  Canadian  River  rises  in  the  northeastern  part  of  New 
Mexico  and  flows  east  through  New  Mexico,  Texas,  and 
Oklahoma  into  the  Arkansas  River. 

The  Cape  Fear  River  is  formed  by  the  junction  of  two 
streams  in  the  central  part  of  North  Carolina  and  flows  south- 
east through  North  Carolina  into  the  Atlantic  Ocean. 

The  Chattahoochee  River  rises  in  the  mountains  in  the 
northeastern  part  of  Georgia  and  flows  southwest  through 
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Georgia,  then    south,  partly  separating   Georgia  from  Ala- 
bama and  Florida;  it  unites  with  the  Flint  River  to  form  the 
rpalachicola  River. 
The  Chlpijevra  River  rises  in  northern  Wisconsin  and  flows 
southwest  through  Wisconsin  into  the  Mississippi  River         ■ 

The  Cimarron  River  rises  in  the  northeastern  part  of  New 
^Mexico  and  flows  generally  east  through  New  Mexico,  Okla- 
homa, and  Kansas  into  the  Arkansas  River.  m 

The  Clinch  River  rises  in  the  southwestern  part  of  Virginia 
^  and  flows  southwest  through  Virginia  and  Tennessee;  it  unites 
|bvith  the  Holston  River  to  form  the  Tennessee  River. 

The  Colorado  River  rises  in  northwestern  Texas  and  flov?! 
southeast  through  Texas  into  Matagorda  Bay. 
■  The  Coloratlo  River  is  formed  by  the  junction  of  the  Greea 
and  Grand  Rivers  in  southeastern  Utah  and  flows  southwest 
into  the  Gulf  of  California,  crossing  Utah,  Arizona,  and 
Mexico;  it  separates  California  from  Arizona  and  partly 
separates  Nevada  and  Mexico  from  Arizona* 

The  Columbia  River  rises  in  southern  Canada  in  the  Rocky 
Mountains  and  fiows  in  a  southerly  and  westerly  direction 
^^to   the   Pacific   Ocean;   it  ^j^j^jg^ggjjg^ggg^^^^^^^ 
Washington,  and  forms  part  of  the  boundary  between  Wash- 
ington and  Oregon. 

The  Congaree  River  is  formed  by  the  jtmction  of  the  Broad 
and  Saluda  Rivers  at  Columbia,  South  Carolina,  and  flows 
southeast;  it  unites  with  the  Wateree  River  to  form  the 
Santee  River. 

The  Connecticut  River  rises  in  northern  New  Hampshire 
and  flows  south  into  Long  Island  Soimd,  crossing  New 
Hampshire,  Massachusetts,  and  Connecticut;  it  forms  the 
boundary  between  Vermont  and  New  Hampshire. 

The  Cumberland  River  rises  in  the  Ctmiberland  Moun- 
tains in  the  eastern  part  of  Kentucky  and  flows  west  and 
northwest  through  Kentucky  and  Tennessee  into  the  Ohio 
River. 

The  Dakota,  or  James,  River  rises  in  the  east  central  part 
of  North  Dakota  and  flows  south  through  North  and  South 
Dakota  into  the  Missoiui  River. 
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The  Delaware  River  rises  in  the  southeastern  part  of 
New  York  and  flows  south,  through  New  York,  separating 
Pennsylvania  from  New  York  and  New  Jersey,  and  New 
Jersey  from  Delaware;  it  then  flows  into  the  Delaware  Bay. 

The  Des  Chutes  River  rises  in  the  Cascade  Range  in  the 
west  central  part  of  Oregon  and  flows  north  through  Oregon 
into  the  Coliunbia  River. 

The  Des  Moines  River  rises  in  southwestern  Minnesota 
and  flows  southeast  into  the  Mississippi  River,  crossing 
Minnesota  and  Iowa;  it  forms  part  of  the  boundary  between 
Iowa  and  Missouri. 

The  Detroit  River  connects  Lake  St.  Clair  and  Lake  Erie 
and  flows  between  Michigan  and  Canada. 

The  Feather  River  rises  in  northwestern  California  and 
flows  south  through  California  into  the  Sacramento  River. 

The  Flint  River  rises  in  the  west  central  part  of  Georgia 
and  flows  south  through  Georgia;  it  unites  with  the  Chatta- 
hoochee River  to  form  the  Apalachicola  River. 

The  Frencli  Broad  River  rises  in  the  western  part  of  North 
Carolina  and  flows  northwest  through  North  Carolina  and 
Tennessee  into  the  Holston  River. 

The  Genesee  River  rises  in  the  northern  part  of  Pennsyl- 
vania and  flows  north  through  Pennsylvania  and  New  York 
into  Lake  Ontario. 

The  Gila  River  rises  in  the  southwestern  part  of  New 
Mexico  and  flows  west  through  New  Mexico  and  Arizona  into 
the  Colorado  River. 

The  Grand  River  rises  in  the  southern  part  of  Michigan 
and  flows  northwest  through  Michigan  into  Lake  Michigan. 

The  Grand  River  rises  in  the  north  centralpart  of  Colorado 
and  flows  southwest  through  Colorado  and  Utah;  it  unites 
with  the  Green  River  to  form  the  Colorado  River. 

The  Great  Kanawha  River  is  formed  by  two  rivers  near 
the  southern  part  of  West  Virginia  and  flows  northwest 
through  West  Virginia  into  the  Ohio  River. 

The  Great  Peedee  River  rises  in  the  northwestern  part  of 
North  Carolina  and  flows  south  through  North  and  South 
Carolina  into  the  Atlantic  Ocean. 
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The  Grc?©ii  River  rises  in  central  Kentucky  and  flows  in 
a  northwesterly  direction  through  Kentucky  into  the  Ohio 
River. 

The  Green  Btver  rises  in  the  Rocky  Mountains  in  the 
western  part  of  Wyoming  and  flows  south  through  Wyoming, 
Colorado,  and  Utah;  it  unites  with  the  Grand  River  to  form 
the  Colorado  River. 

The  Uol^ton  River  rises  in  the  southwestern  part  of 
Virginia  and  flows  southwest  through  Virginia  and  Tennessee; 
it  unites  with  the  Clinch  River  to  form  the  Tennessee  River. 

The  Housatonlc  River  rises  in  the  northwestern  part  of 
Massachusetts  and  flows  south  through  Massachusetts  and 
Connecticut  into  Long  Island  Sound. 

The  Hadsou  Rlverrises  in  the  Adirondack  Motintains  in  the 
northeastern  part  of  New  York  and  flows  south  tlu-ough  New 
York  and  between  New  Jersey  and  New  York  into  New  York 
Bay.  ^ 

The  Humboldt  River  rises  in  the  northeastern  part  of 
Nevada   and    flows  southwest  through  Nevada  into   Hum- 
Oldt  Lake. 

The  Illinois  River  is  formed  by  the  junction  of  two  rivers 
in  the  north  central  part  of  IlHnois  and  flows  southwest 
through  Illinois  into  the  Mississippi  River. 

The  James  RlTer  is  formed  by  the  jtmction  of  two  streams 
in  the  western  part  of  Virginia  and  flows  east  through  Virginia 
into  Chesapeake  Bay. 

The  Jolm  Day  River  rises  in  the  Blue  Motmtains  in  the 
eastern  part  of  Oregon  and  flows  northwest  through"  Oregon 
into  the  Columbia  River. 

The  Juniata  "River  rises  near  the  central  part  of  Pennsyl- 
vania and  flows  easterly  through  Pennsylvania  into  the 
Susquehanna  River. 

The  Kansas  River  is  formed  by  the  junction  of  two  riivers 
in  the  east  central  part  of  Kansas  and  flows  east  through 
Kansas  into  the  Missouri  River. 

The  Kaskaskla  River  rises  in  the  eastern  part  of  Illinois 
and  flows  southwest  across  Illinois  into  the  Mississippi 
River. 
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The  Kennebec  River  rises  in  Moosehead  Lake  in  the  north- 
western part  of  Maine  and  flows  south  through*  Maine  into 
Casco  Bay. 

The  Kuskokwlm  River  rises  in  the  southern  part  of 
Alaska  and  flows  generally  southwest  into  Kuskokwim  Bay. 

The  liehl^li  River  rises  in  the  northeastern  part  of  Penn- 
sylvania and  flows  generally  southeast  through  Pennsylvania 
into  the  Delaware  River. 

The  lilcklns  River  rises  in  the  eastern  part  of  Kentucky 
and  flows  northwest  into  the  Ohio  River. 

The  Maumee  River  is  formed  by  the  jtinction  of  two  rivers 
in  the  northeastern  part  of  Indiana  and  flows  northeast 
through  Indiana  and  Ohio  into  Lake  Erie. 

The  Menominee  River  is  formed  by  the  junction  of  two 
streams  on  the  boundary  between  Wisconsin  and  Michigan 
and  flows  southeast  into  Green  Bay;  it  partly  separates 
Wisconsin  and  Michigan. 

The  Merrlmae  River  rises  in  the  White  Mountains,  in 
central  New  Hampshire,  and  flows  south  through  New  Hamp- 
shire into  Massachusetts,  then  northeast  through  Massa- 
chusetts into  the  Atlantic  Ocean. 

The  Miami  River  rises  in  the  western  part  of  Ohio  and 
flows  southwest  through  Ohio  into  the  Ohio  River. 

The  Minnesota  River  rises  in  Big  Stone  Lake,  on  the 
boundary  between  South  Dakota  and  Minnesota,  and  flows 
southeast,  then  northeast  through  Minnesota  into  the  Missis- 
sippi River. 

The  Mississippi  River  rises  in  Lake  Itasca  in  northern 
Minnesota  and  flows  in  a  southerly  direction  into  the  Gulf 
of  Mexico;  the  states  of  Wisconsin,  Illinois,  Kentucky,  Tennes- 
see, Mississippi,  and  parts  of  Minnesota  and  Louisiana  are 
on  the  east  bank,  while  Iowa,  Missouri,  Arkansas,  and  parts 
of  Minnesota  and  Louisiana  are  on  the  west  bank. 

The  Missouri  River  is  formed  by  the  junction  of  three 
small  streams  in  the  southwestern  part  of  Montana  in  the 
Rocky  Mountains  and  flows  generally  east  and  southeast 
into  the  Mississippi  River;  it  flows  through  Montana,  North 
Dakota,  South  Dakota,  and  Missouri,  and  separates  Nebraska 
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from  South  Dakota,  Iowa  and  Missouri,  and  Kansas  from 
Missouri. 

The  Mobile  River  is  formed  by  the  jimction  of  the  Alabama 
and  Tombigbee  Rivers  in  the  southwestern  part  of  Alabama 
and  flows  south  through  Alabama  into  Mobile  Bay. 

The  Mohawk  River  rises  in  central  New  York  and  flows 
east  through  New  York  into  the  Hudson  River. 

The  Monongraliela  River  rises  in  the  northern  part  of  West 
Virginia  and  flows  north  through  West  Virginia  and  Pennsyl- 
vania ;  it  unites  with  the  Alleghany  River  to  form  the  Ohio  River. 

The  Muskegon  River  rises  in  Houghton  Lake  in  the  north- 
central  part  of  Michigan  and  flows  southwest  through  Michigan 
into  Lake  Michigan. 

The  Muskingum  River  is  formed  by  the  jtinction  of  two 
streams  in  the  east-central  part  of  Ohio  and  flows  southeast 
through  Ohio  into  the  Ohio  River. 

The  Naug^atuck  River  rises  in  the  northwestern  part  of 
Connecticut  and  flows  south  through  Connecticut  into  the 
Housatonic  River. 

The  Neuse  River  rises  in  the  northern  part  of  North 
Carolina  and  flows  southeast  into  Pamlico  Sotind. 

The  Nla^^ra  River  flows  from  Lake  Erie  into  Lake  Ontario 
between  New  York  and  Canada. 

The  North  Platte  River  rises  in  the  northern  part  of 
Colorado  and  flows  north  through  Colorado  and  Wyoming, 
then  southeast  through  Wyoming  and  Nebraska;  it  tmites 
with  the  South  Platte  to  form  the  Platte  River. 

The  Nueces  River  rises  in  the  southwestern  part  of  Texas 
and  flows  southeast  through  Texas  into  Corpus  Christi  Bay. 

The  Oomuljiree  River  is  formed  by  the  junction  of  three 
small  streams  in  the  north-central  part  of  Georgia  and  flows 
generally  southeast  through  Georgia;  it  unites  with  the  Oconee 
River  to  form  the  Altamaha  River. 

The  Oeoiiee  River  rises  in  the  northeastern  part  of  Georgia 
and  flows  south  through  Georgia;  it  unites  with  the  Ocmulgee 
River  to  form  the  Altamaha  River. 

The  Oliio  liiver  is  formed  by  the  junction  of  the  Alleghany 
and  Monongahela  Rivers  in  the  western  part  of  Pennsylvania 
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and  flows  in  a  southwesterly  direction  into  the  Mississippi 
River;  the  states  of  Ohio,  Indiana,  Illinois,  and  part  of 
Pennsylvania  are  on  the  north  bank;  while  West  Virginia, 
Kentucky,  and  part  of  Pennsylvania  are  on  the  south  bank. 

The  Oswegatchle  Blver  rises  in  northern  New  York  and 
flows  northwest  through  New  York  into  the  St.  Lawrence 
River. 

The  Otter  Creek  rises  in  the  southwestern  part  of  Vermont 
and  flows  northwest  through  Vermont  into  Lake  Champlain. 

The  Oiiaclilta  Blver  rises  in  the  western  part  of  Arkansas 
and  flows  generally  southeast  into  the  Red  River. 

The  Owyhee  Blver  rises  in  the  northern  part  of  Nevada  and 
flows  generally  north,  through  Nevada,  Idaho,  and  Oregon 
into  the  Snake  River. 

The  Pamlico,  or  Tar,  River  rises  in  the  northern  part  of 
North  Carolina  and  flows  southeast  through  North  Carolina 
into  Pamlico  Sound. 

The  Paiicatuck  River  is  formed  by  the  jtmction  of  two 
rivers  in  the  southwestern  part  of  Rhode  Island  and  flows 
southwest,  then  south,  through  Rhode  Island  into  Block 
Island  Sound;  it  forms  part  of  the  boundary  between  Rhode 
Island  and  Connecticut. 

The  Pearl  Blver  rises  in  the  eastern  part  of  Mississippi 
and  flows  south  through  Mississippi,  and  between  Mississippi 
and  Louisiana,  into  the  Gulf  of  Mexico. 

The  Pecos  Blver  rises  in  the  northern  part  of  New 
Mexico  and  flows  in  a  southeasterly  direction  through  New 
Mexico  and  Texas  into  the  Rio  Grande. 

The  Penobscot  Blver  rises  near  the  northwestern  boundary 
of  Maine  and  flows  in  a  generally  eastern,  then  southern  direc- 
tion into  Penobscot  Bay. 

The  Perdldo  Blver  is  formed  by  the  jtmction  of  two  small 
streams  in  the  southwestern  part  of  Alabama  and  flows 
between  Alabama  and  Florida  into  the  Gulf  of  Mexico. 

The  Plscataqua  Blver  is  formed  by  the  jimction  of  the 
Salmon  Falls  and  Cocheco  Rivers  on  the  boundary  between 
Maine  and  New  Hampshire  and  flows  southeast  between 
Maine  and  New  Hampshire  into  the  Atlantic  Ocean. 
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f  The  Platte  River  is  formed  by  the  junction  of  the  North 
Platte  and  South  Platte  Rivers  in  iH^^^fetl  Nebra^^ 
and  flows  in  an  easterly  direction  through  Nd^radca  into  tiie 
Missouri  River. 

The  Potomao  BItot  rises  in  the  northeastern  part  of  West 
\/lrginia  and  flows  southeast  into  Chesapeake  Bay*  separating 
Maryland  from  West  Virginia  and  Virginia. 

The  Ponltney  Btrer  rises  in  the  southwestern  part  of 
Vermont  and  flows  northwest  through  Vermont  and  between 
New  York  and  Vermcmt  into  Lake  Champlain. 

The  Qv^lnnelianiir  BiTer  rises  in  the  southern  part  of  Massa- 
chusetts and  flows  south  through  Massachusette  and  ColmectI* 
cut  into  the  Shetucket  River. 

The  Balny  BiTeir  rii^s  in  Rainy  Lake  and  flows  generally 
west  between  Minnesota  and  Canada  into  Lake  .of  the  Woods. 

The  BappahaTmoidc  Btveor  rises  in  tiie  Blue  Ridge  Moun- 
tains in  the  northern  part  of  Virginia  and  flows  southeast 
through  Virginia  into  Chesapeake  Bay. 

The  Baqnette  Blver  is  the  outlet  of  several  small  lakes  in 
the  northeastern  part  of  New  York  and  flows  north  into  the 
St.  Lawrence  River. 

The  Barltan  Biver  rises  in  the  northern  part  of  New 
Jersey  and  flows  southeast  through  New  Jersey  into  the 
Atlantic  Ocean. 

The  Red  River  rises  in  northern  Texas  and  flows  east 
and  southeast  into  the  Mississippi  River;  it  crosses  Texas, 
Arkansas,  and  Louisiana  and  partly  separates  Oklahoma  and 
Arkansas  from  Texas. 

The  Red  River  of  the  North  rises  in  Elbow  Lake,  Minne- 
sota, flows  west  through  Minnesota,  then  north  between 
Minnesota  and  North  Dakota,  and  through  Canada  into 
Lake  Winnipeg. 

The  Rio  Grande  rises  in  southwestern  Colorado  and  flows 
in  a  southeasterly  direction  into  the  Gulf  of  Mexico,  crossing 
Colorado  and  New  Mexico;  it  forms  the  boundary  between 
Texas  and  Mexico. 

The  Roanoke  River  is  formed  by  the  jtmction  of  the 
Staunton  and  Dan  Rivers  in  the  southern  part  of  Virginia 
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and  flows  southeast  through  Virginia  and  North  Carolina  into 
Albemarle  Sound. 

The  Sabine  River  rises  in  northeastern  Texas  and  flows 
southeast  through  Texas,  then  south  between  Texas  and 
Louisiana  into  the  Gulf  of  Mexico. 

The  Sacramento  River  rises  in  the  northern  part  of 
California  and  flows  south  through  California  into  San  Fran- 
cisco Bay. 

The  St.  Clair  River  flows  from  Lake  Huron  into  Lake 
St.  Qair  and  forms  the  boundary  between  Michigan  and  Canada. 

The  St.  Croix  River  rises  on  the  boundary  between  Maine 
and  Canada  and  flows  southeast  into  Passamaquoddy  Bay; 
it  forms  part  of  the  boimdary  between  Maine  and  Canada. 

The  St.  Croix  River  rises  in  the  northwestern  part  of 
Wisconsin  and  flows  southwest  through  Wisconsin,  then  south 
into  the  Mississippi  River;  it  partly  separates  Wisconsin  and 
Minnesota. 

The  St.  Francis  River  rises  on  the  boundary  between 
Maine  and  Canada  and  flows  southeast  into  the  St.  John  River ; 
it  forms  part  of  the  boundary  between  Maine  and  Canada. 

The  St.  John  River  rises  in  the  highlands  in  the  northern 
part  of  Maine  and  flows  northeast  through  Maine ;  then  flqw- 
ing  southeast,  it  forms  part  of  the  boundary  between  Maine 
and  Canada  and  then  flows  through  Canada  into  the  3ay 
of  Fundy. 

The  St.  Johns  River  rises  in  the  eastern  part  of  Florida 
and  flows  north  into  the  Atlantic  Ocean. 

The  St.  Lia'wrence  River  rises  in  Lake  Ontario  and  flows 
northeast  between  New  York  and  Canada  and  through 
Canada  into  the  Gulf  of  St.  Lawrence. 

The  St.  Mary's  River  rises  in  Okefinokee  Swamp,  between 
Georgia  and  Florida,  and  flows  north  and  east  into  the 
Atlantic  Ocean;  it  forms  part  of  the  boundary  between  Georgia 
and  Florida. 

The  St.  Mary's  River  connects  Lake  Superior  and  Lake 
Huron;  it  flows  between  Michigan  and  Canada. 

The  Salmon  River  rises  near  the  central  part  of  Idaho  and 
flows  northwest  through  Idaho  into  the  Snake  River. 
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The  Salmon  Falls  River  rises  on  the  boundary  between 
New  Hampshire  and  Maine  and  flows  south  between  Maine 
and  New  Hampshire;  it  unites  with  the  Cocheco  River  to 
form  the  Piscataqua  River. 

The  8aluda  River  rises  in  the  northwestern  part  of  South 
Carolina  and  flows  southeast  through  South  Carolina;  it 
unites  with  the  Broad  River  to  form  the  Congaree  River. 

The  Sang^amon  River  rises  in  the  eastern  part  of  Illinois 
and  flows  west  through  Illinois  into  the  Illinois  River. 

The  San  Joaquin  River  rises  in  the  eastern  part  of  Cali- 
fornia   and    flows    northwest    through    California   into  the      1 
Sacramento  River. 

The  San  Juan  River  is  formed  by  the  junction  of  t^^^ 
small  rivers  in  the  northwestern  part  of  New  Mexico,  a/^^ 
flows  northwest  through  New  Mexico,  then  generally  w^^^ 
through  Utah  into  the  Colorado  River. 

The  Santee  River  is  formed  by  the  jxmction  of  the  Cc^  ^' 
garee  and  Wateree  Rivers,  in  the  central  part  of  South  Ca«r^^' 
Una,  and  flows  southeast  through  South  Carolina  into  t  ^^ 
Atlantic  Ocean. 

The  Savannah  River  is  formed  by  the  junction  of  tw^^^ 
streams  on  the  boundary  between  South  Carolina  and  Geor^^S^^ 
and  flows  southeast  between  South  Carolina  and  Georgia  in  ^^ 
the  Atlantic  Ocean. 

The   Schuylkill    River  rises  in  the  east -central  part  ^^ 

Pennsylvania  and  flows  vsouthcast  through  Pennsylvania  in        ^^ 
Delaware  River. 

The  Scioto  River  rises  in  the  central  part  of  Ohio  ac::=^^ 
flows  south  through  Ohio  into  the  Ohio  River. 

The  Slictucket  River  is  formed  by  the  junction  of  t  t^^ 
Willimantic    and    Nachaug    Rivers    in    the    eastern    part     <^^ 
Connecticut    and    flows    southeast    through    Connecticut;     i^ 
unites  with  the  Yantic  River  to  form  the  Thames  River. 

The  Slicyciiiio  River  rises  in  the  central  part  of  Nortfi 
Dakota  and  flows  generally  southeast,  into  the  Red  River  ot 
the  North. 

Tlie  Snake  Kiver  rises  in  western  Wyoming,  in  the  Rocky 
Mountains,  and  tiows  northwest  through  the  states  of  Wyo- 
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ming  and  Idaho;  flowing  north,  it  partly  separates  Idaho 
from  Oregon  and  Washington  and  then  flows  west  through 
Washington  into  the  Columbia  River. 

The  Soutli  Platte  River  rises  in  the  central  part  of 
Colorado  and  flows  northeast  thrqugh  Colorado;  flowing  east 
through  Nebraska,  it  imites  with  the  North  Platte  to  form 
the  Platte  River. 

The  Susquehanna  River  rises  in  Lake  Otsego  in  the  central 
part  of  New  York  and  flows  south  through  New  York,  Penn- 
sylvania, and  Maryland  into  Chesapeake  Bay. 

The  SuTvanee  River  rises  in  Okefinokee  Swamp  in  the 
southern  part  of  Georgia  and  flows  south  through  Georgia 
and  Florida  into  the  Gulf  of  Mexico. 

The  Tennessee  River  is  formed  by  the  junction  of  the 
Clinch  and  Holston  Rivers  in  the  northeastern  part  of  Ten- 
nessee and  flows  southwest  through  Tennessee  and  Alabama; 
it  then  flows  generally  north  across  Tennessee  and  Kentucky 
into  the  Ohio  River  and  forms  part  of  the  boundary  between 
Alabama  and  Mississippi. 

The  Thames  River  is  formed  by  the  junction  of  the  She- 
tucket  and  Yantic  Rivers  in  the  eastern  part  of  Connecticut 
and  flows  south  through  Connecticut  into  Long  Island  Sound. 

The  Tomblgrbee  River  rises  in  the  northeastern  part  of 
Mississippi  and  flows  south  through  Mississippi  and  Ala- 
bama; it  unites  with  the  Alabama  River  to  form  the  Mobile 
River. 

The  Trinity  River  is  formed  by  the  junction  of  two 
rivers  in  the  northeastern  part  of  Texas  and  flows  southeast 
through  Texas  into  Galveston  Bay. 

The  Umpqua  River  is  formed  by  the  junction  of  two  rivers 
in  the  western  part  of  Oregon  and  flows  west  through  Oregon 
into  the  Pacific  Ocean. 

The  Wabasli  River  rises  in  western  Ohio  and  flows  south- 
west through  Ohio  and  Indiana,  and  between  Illinois  and 
Indiana,  into  the  Ohio*  River. 

The  White  River  rises  in  the  northwestern  part  of  Arkansas 
and  flows  generally  southeast  through  Arkansas  and  Missouri 
into  the  Mississippi  River. 
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The  Wlllaxiiette  Btrer  n«es  in  the  Cftieade  Ifoontaiiis 
in  the  western  part  of  Oregon  end  flows  north  thnnsi^ 
Oregon  into  tlie  Cdtimfaia  River. 

•  The  WlUlmantic  Blreir  rises  in  the  northern  part  of 
Connecticut  and  flows  south  throtigh  Comtiecticiit;  it  nmtss 
with  the  Nachaug  River  to  form  the  Shetucket  River.       ^ 

The  WlxiooflldL  Biyer  rises  in  the  nortlieaslem  part  <tf 
Vermont  and  flows  northwest  through  Vermont  into. Lake 
Champlain.' 

The  ineoonsrln  Blveir  rises  on  the  nortliem  boundary  of 
Wiscomdn  and  flows  southwest  through  Yfiacoomn  into  the 
Mississippi  River. 

The  Tasoo  Blvetr  is  formed  by  tl»  junction  of  two  rivers 
in  the  western  part  of  Missisrippi  and  flows  southwest  tfarouc^ 
Missisuppi  into  the  Mississippi  River. 

The  Yellowstone  Blver  rises  in  YeDowstone  National 
Park,  in  Wyoming,  and  flows  northeast  throus^  Yellowstoae 
Park,  Montana,  and  North  Dakota  into  the  Missouri  River. 

The  TongMog^eny  Biver  rises  in  tlie  northMstem  part 
of  West  A^ginia  and  flows  north  thurough  West  V&ginia  and 
Maryland,  then  northwest  through  Pennsylvania  into  the 
Monongahela  River. 

The  Yukon  River  rises  in  the  northwestern  part  of  Canada 
and  flows  west  through  Canada  and  Alaska  into  the  Pacific 
Ocean;  it  is  the  largest  American  river  flowing  into  this  ocean. 


PRINCIPAIi   COMMERCIAIi  PORTS  OP  ENTRY 

83.  New  York  City  is  the  great  commercial  center  of  the 
United  States,  and  ranks  second  among  the  cities  of  the 
world  in  population  and  in  wealth.  Its  geographical  position 
and  its  fine  harbor  combine  to  make  it  the  commercial  metrop- 
olis of  the  Western  Continent.  In  amount  of  commerce,  it 
now  outranks  London.  New  York  City  alone  has  nearly 
half  of  the  foreign  commerce  of  the  United  States.  On  the 
western  end  of  Long  Island,  is  Brooklyn,  now  a  part  of 
Greater  New  York.  The  two  cities  are  connected  by  the 
finest  suspension  bridge  in  the  world. 
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84.  Boston,  the  capital  of  Massachusetts,  is  the  second 
American  seaport  in  commercial  importance;  much  of  the 
export  and  import  trade  of  New  England  is  carried  on  through 
this  port.  The  harbor  of  Boston  is  one  of  the  best  in  the 
United  States,  but  it  is  little  more  than  one-half  as  large  as 
that  of  New  York. 

85.  Baltimore  ranks  as  the  third  most  important  port 
in  the  United  States.  The  harbor  is  natiirally  a  fine  one, 
but  has  not  the  depth  and  capacity  found  at  other  leading 
ports.  Baltimore  is  the  greatest  oyster  market  in  the  world, 
and  one  of  the  most  important  industries  of  the  city  is  that 
of  gathering,  canning,  and  shipping  oysters  to  all  parts  of 
the  world. 

86.  Pliiladelphia  is  the  fourth  among  the  seaports  of 
the  country.  It  is  particularly  noted  for  its  exports  of  food 
products,  coal,  cotton,  iron,  steel,  woolens,  leather  goods, 
and  petroleum.  Proximity  of  coal  and  iron  mines  largely 
accounts  for  the  great  industrial  development  of  Philadelphia 
and  its  vicinity,  where  manufacttuing  interests  greatly  exceed 
shipping  interests  in  value. 

87.  Nevr  Orleans,  the  next  seaport  in  order,  before  the 
introduction  of  railways,  gave  every  evidence  of  becoming 
the  greatest  commercial  city  of  the  country,  owing  to  its 
situation  on  the  Mississippi  River,  which  was  a  natural  outlet 
through  which  the  food  products  of  the  states  lying  along  the 
shores  of  this  vast  river  system  pass.  The  development  of 
navigation  on  the  Great  Lakes,  and  the  building  of  railways 
to  connect  the  Northwest  with  the  Atlantic  seaports  diverted 
much  of  the  traffic  from  this  port. 

88.  Galveston  is  now  the  sixth  seaport  of  the  Union ; 
the  total  amount  of  its  commerce  is  large,  as  it  is  the  chief 
shipping  point  for  Texan  products.  Although  its  harbor  is 
not  natiu-ally  good,  Galveston  is  the  leading  port  in  the 
amount  of  cotton  shipped,  and  has  an  important  trade  in 
wools  and  hides. 
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89.     San  Francisco,  the  seventh  seaport  in  commercLj 
importance  in  the  United  States,  is  destined  to  become 
great  commercial  center.     San  Francisco  Bay,  on  which  tl 
city  is  situated,  forms  one  of  the  finest  harbors  in  the  worl  ^r^  , 
and  is  several  times  bigger  than  that  of  New  York  Harbc^^^*"- 
Most  of  the  foreign  commerce  of  the  Pacific  Slope  pass    ^'^^ 
through  San  Francisco.     The  completion  of  the   Isthmi^^*-"*^ 
Canal  will  be  a  great  stimulus  to  the  commerce  of  this  poi         ^• 


ONE   HUNDRED   liABGEST  CITIES 

90.     The  one  hundred  largest  cities  of  the  United  Stal 
in  the  order  of  their  population  are  as  follows: 


New  York 
Chicago 
Philadelphia 
St.  Louis 
Boston 
Cleveland 
Baltimore 
Pittsburg 
Detroit 
Buffalo 
San  Francisco 
Milwaukee 
Cincinnati 
Newark 
New  Orleans 
Washington 
Los  Angeles 
Minneapolis 
Jersey  City- 
Kansas  City.  Mo. 
Seattle 
Indianapolis 
Providence 
Louisville 
Rochester 


St.  Paul 

Denver 

Portland,  Ore. 

Columbus 

Toledo 

Atlanta 

Oakland 

Worcester 

Syracuse 

New  Haven 

Birmingham 

Memphis 

Scranton 

Richmond 

Paterson 

Omaha 

Fall  River 

Dayton 

Grand  Rapids 

Nashville 

Lowell 

Cambridge 

Spokane 

Bridgeport 

Albany 


Hartford 
Trenton 
New  Bedford 
San  Antonio 
Reading 
Camden 
Salt  Lake  City- 
Dallas 
Lynn 

Springfield 
Wilmington 
Des  Moines 
Lawrence 
Tacoma 
Kansas  City 
Yonkers 
Youngstown 
Houston 
Duluth 
St.  Joseph 
Somerville 
Troy 
Utica 

Fort  Worth 
Elizabeth 


Waterbury 

Schenectady 

Hoboken 

Manchester 

Evansville 

Akron 

Norfolk 

Wilkes-Barre 

Peoria 

Erie 

Savannah 

Oklahoma 

Harrisburg 

Fort  WajTie 

Charleston 

Portland,  Me. 

East  St.  Louis 

Terre  Haute 

Holyoke 

Jacksonville 

Brockton 

Bayonne 

Johnstown 

Passaic 

South  Bend 
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CANAL.8 

91.    The  accompanying  table  shows  the  principal  canals 
of  the  United  States  used  for  commercial  purposes: 


Canals 


Length 
Miles 


Location 


Albemarie  and  Chesapeake. 

Black  River 

Cayuga  and  Seneca 


Champlain 

Cliesapeake  and  Delaware. 


Chesapeake  and  Ohio 

Chicago  and  Sanitary  Ship  Canal 
Companys 


Delaware  and  Ran  tan. 


Delaware  Division 

Des  Moines  Rapids 

Dismal  Swamp 

Erie 

Galveston  and  Brazos. . 

Hocking 

Illinois  and  Michigan. . . 
Illinois  and  Missis8ii>pi . 


Lehigh  Coal  and  Navigation  Co. . . 

Miami  and  Erie 

Morris 

Muscle  Shoals  and  Elk  R.  Shoals 


New  Basin  Canal. 
Ogeechee 


Ohio 

Oswego 

Portage  Lake  and  Lake  Superior . 

Port  Arthur 

SanU  Fe 

Sault  Ste.  Marie  (ship  canal) .... 


Schuylkill  Navigation  Company. 
St.  Mary's  Falls 


Susquehanna  and  Tidewater  ....    | 

Walhonding 

Welland  (ship  canal) ! 


44 
35 
as 

8i 
M 

184 
33 


60 
7j 

72 

355 

38 

4a 
loa 

Q5-8 

108 
a6g 

lOJ 

16 

6.7 

16 

326 
3B 

35 

7 


108 

45 
35 
.6J 


Norfolk,  Va.,  to  Currituck  Sound.  N.  C. 
Rome,  N.  Y..  to  Lyons  FaUs,  N.  Y. 
Montezuma,  N.  Y.,  to  Cayuga  and  Seneca 

Lakes,  N.  Y. 
Whitehall.  N.  Y.,  to  Troy.  N.  Y. 
Chesapeake  City.  Md.,  to  Delaware  City. 

Del. 
Cumberland.  Md..  to  Washington.  D.  C. 
Chicago.  111.,  to  Lockport.  111. 
Mississippi  River.  La.,  to  Bayou  Black. 

La. 
New  Brunswick,  N.  J.,  to  Bordentown, 

N.J. 
Easton,  Pa.,  to  Bristol,  Pa. 
At  Des  Moines  Rapids,  Mississippi  River. 
In  Virginia  and  North  Carolina 
Albany,  N.  Y..  to  Buffalo,  N.  Y. 
Galveston.  Tex.,  to  Brazos  River,  Tex. 
C:arroll.  Ohio,  to  Nelsonville.  Ohio 
Chicago.  111.,  to  La  Salle,  Dl. 
Around  lower  rapids  of  Rock  River,  Dl. 

Connects  with  Mississippi  River. 
Coalport,  Pa.,  to  Bristol  Pa. 
Cincinnati.  Ohio,  to  Toledo,  Ohio. 
Easton,  Pa.,  to  Jersey  City,  N.  J. 
Big  Muscle  Shoals,  Tenn.,  to  Elk  River 

Shoals.  Tenn. 
New  Orleans.  La.,  to  Lake  Pontchartrain, 

La. 
Savannah  River.  Ga.,  to  Ogeechee  River. 

Ga. 
Cleveland,  Ohio,  to  Portsmouth.  Ohio. 
Oswego,  N.  Y..  to  Syracuse.  N.  Y. 
From  Keweenaw  Bay  to  Lake  Superior. 
Port  Arthur,  Tex.,  to  Gxilf  of  Mexico. 
Waldo,  Fla..  to  Melrose.  Fla. 
Connects  Lakes  Superior  and  Huron  at 

St.  Mary's  River. 
Mill  Creek.  Pa.,  to  Philadelphia.  Pa. 
Connects  Lakes  Superior  and  Huron  at 

Sault  Ste.  Marie,  Mich. 
Columbia.  Pa.,  to  Havre  de  Grace,  Md. 
Rochester,  Ohio.,  to  Roscoe,  Ohio. 
Connects  Lake  Ontario  and  Lake  Erie. 


IMPORTANT  MOUNTAIN  PBAK8 


9fl«    The  most  important  mountain  peaks  in  the  United 
States  and  Alaska  are  as  follows; 


Name  oE  Peak 

McniAtam  Sy6;tem 

Location 

Elevadofi.^ 

Static  or  Territory 

Feet 

Mt.  McKinley 

Alaskan 

Alaska 

to^4^ 

Mt,  St.  Elias 

Coast  Range 

Alaska 

i8»oio 

Mt.  Whitney 

Sierra  Nevada 

CaUfomia 

14.89S 

Blanca  Peak 

Rocky 

Colorado 

14.464 

Mt.  Ranier 

Cascade  Range 

Washington 

I4<444 

Mt.  Shasta 

Sierra  Nevada 

California 

14.440 

Mt.  Harvard 

Rocky 

Colorado 

I4*3»3 

Ut.  Massive 

Rocky  ^ 

Colorado 

14*368 

Gray's  Peak 

Rocky  . 

Colorado 

14*341 

Mt.  Lincoln 

Rocl^   ' 

Colorado 

i4.*97 

Long's  Peak 

Rocky 

Colorado 

14.VI 

Mt.  Holy  Cross 

Rocky 

Colorado 

14.1?^ 

Pike*s  Peak 

Rocky 

Colorado 

i4iM7 

Mt.  Goddard 

Sierra  Nevada 

California 

14.000 

Mt.  Brewer 

Sierra  Nevada 

California 

13.886 

Spanish  Peak 

Rocky 

Colorado 

13*6^3 

Fremont  Peak 

Rocky 

Wyoming 

13*570 

Mt.  Dana 

Sierra  Nevada 

California 

13,237 

Mt,  Lyell 

Sierra  Nevada 

California 

13.  "7 

Mt.  Daly 

Rocky 

Colorado 

i3-«93 

Mt.  Moran 

Rocky 

Wyoming 

12,809 

Mt.  Hood 

Cascade  Range 

Oregon 

iit934 

San  Bernardino 

Coast  Range 

California 

r  1,600 

Lassetis  Peak 

Sierra  Nevada 

California 

IO.S77 

Mt.  Baker 

Cascade  Range 

Washington 

10,500 

Mt.  Mitchell 

Alleghany 

North  Carolina 

6,711 

Mt.  Washington 

White 

New  Hampshire 

6.393 

Mt.  Marcy 

Adirondacks 

New  York 

5*467 

Mt.  Katahdin 

Green 

Maine 

5.385 

GAUGING  AND  ELEMENTARY 
PHYSICS 


GAUGING 

1.  Introduction. — The  United  States  laws  require  that 
all  spirits  distilled  within  its  boundaries  shall  be  measured  by 
a  representative  of  the  government,  known  as  an  internal- 
reTenue  ganger.  After  an  applicant  for  this  position  is 
appointed,  but  before  he  is  assigned  to  duty,  he  must  **take 
an  oath  faithfully  to  perform  his  duties  and  shall  give  bond, 
with  one  or  more  sureties  satisfactory  to  the  Commissioner 
of  Internal  Revenue,  for  the  faithful  discharge  of  the  duties 
assigned  to  him  by  law  or  regulations;  and  the  penal  sum 
of  said  bond  shall  not  be  less  than  five  thousand  dollars; 
neither  a  distiller,  rectifier,  nor  wholesale  liquor  dealer 
will  be  accepted  as  surety  on  the  bond  of  any  ganger  or 
storekeeper." 

The  first  efforts  of  an  applicant  for  the  position  of  gauger, 
after  attending  a  civil-service  examination,  should  be  to 
acquire  a  thorough  knowledge  of  all  the  requirements  of 
the  laws  and  regulations  relating  to  the  office.  The  impor- 
tant bearing  of  the  duties  of  such  a  position  on  the  reve- 
nues and  commercial  interests  of  the  country  imperatively 
demands  that  carefulness  and  accuracy  of  execution  should 
be  observed  at  all  times.  Such  knowledge  can  be  readily 
acquired  by  making  a  study  of  the  Gaugers'  Manual,  which 
can  be  obtained  without  cost  by  applying  to  the  Commis- 
sioner of  Internal  Revenue,  Washington,  D.  C. 

CtpyrighUd  by  International  Textbook  Company.    Entered  at  Stationer^  Hall,  London 
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2»    Definitions.— Gau^n^,   as  applied  to  the  United 
States  intemal-revenae  service,  is  the  method  of  measurtn^ 
the  capacities  or  contents  of  casks,  tubs^  or  cisterns. 
A  cask,  resembles  two  frustums  of  a  cone  with  their  larger 

bases  placed  together.  Fig.  h 

The  buug:  aianteter  of  a  cask 
is  the  diameter  meastired  half  way 
between  the  two  ends;  it  is  usually 
the  £freatest  diameter,  as  shown 
at  a&,  Fig.  1. 

The  head  diameter  of  a  cask 
is  the  diameter  measured  at  the 
head  or  bottom  of  a  cast  betv;ee:i 
the  chimes,  as  shown  at  cd  vti 
c'd^Fiz.l. 

The  mean  dianateter  of  a  oadc 
is  the  mean  between  the  bong  dia- 
meter and  the  head  diameter.  In  the  United  States  intemal- 
revenne  service,  it  depend^  on  the  variety  of  cask. 

8.    Varieties  of  Casks. — Casks  are  divided  into  three 
classes,  accordinc:  to  the  cnrvatore  of  the  staves  at  what  is 
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lAi  rarieiy 


9^  Ffiiriety 


Pig.  2 
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termed  the  quarter  hoop,  as  shown  at  ef  and  ef  P^  Fig.  1,  mid- 
way between  the  bung  and  the  chime. 
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The  casks  having  the  least  curvature  are  termed  the  first 
rarlety,  Fig.  2;  those  having  medium  curvature,  the 
second  variety.  Fig.  3;  and  those  having  the  greatest 
lurvature,  the  third  variety,  Fig.  4.  When  no  variety  of 
:ask  is  mentioned,  the  second  variety  is  assumed  to  be  the 
>ne  meant,  as  it  is  the  one  most  commonly  used. 

4.  The  mean  diameter  of  the  first-variety  casks  is  found 
by  multiplying  the  difference  between  the  head  diameter  and 
the  bung  diameter  by  the  decimal  .65  and  adding  the  product 
to  the  head  diameter;  the  sum  will  be  the  mean  diameter. 

The  mean  diameter  of  the  second  variety  is  found  by 
multiplying  the  difference  between  the  head  and  the  bung 
diameter  by  the  decimal  .63  and  adding  the  product  to  the 
head  diameter;  while  the  mean  diameter  of  the  third  variety 
is  found  by  multiplying  the  difference  between  the  head  and 
the  bung  diameter  by  the  decimal  .70  and  adding  the  product 
to  the  head  diameter. 

Example.— The  head  diameter  of  a  second-variety  cask  is  19  inches 
and  the  bung  diameter  is  22  inches;  what  is  the  mean  diameter? 

Solution. — Mean  diameter  is 

.63  X  (22  -  19)  -h  19  =  20.89  in.    Ans. 

5*  Capacity. — The  capacity  of  a  cask,  tub,  or  cistern 
is  the  number  of  gallons  that  such  a  vessel  will  contain  when 
filled.  The  unit  of  measurement  considered  in  expressing 
the  capacity  of  a  vessel  is  the  United  States  wine  gallon, 
which  contains  231  cubic  inches.  The  unit  of  measurement 
in  Great  Britain  is  the  Imperial  gallon,  which  contains 
277  cubic  inches.    The  beer  gallon  contains  282  cubic  inches. 


GAUGING  INSTRUMENTS 

6.    The  instruments  used  in  gauging  are: 

1.  Standard  Gauging  Rod, — The  instrument  known  as 
the  Prime  and  McKean*s  combination  gauging  rod.  Fig.  5,  is 
prescribed  by  the  Commissioners  of  Internal  Revenue  for 
determining  the  capacity  of  casks  when  the  same  is  not 
determined  by  the  weighing  beam. 
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2.  Wantage  Rod. — For  determining  the  wantage  or  ullage 
.  casks,  Alexander's  improved  wantage  rody  Fig.  6,  is 
•escribed. 

Wantafi^e  or  ullage  is  the  quantity  that  a  vessel  lacks  of 
sing  full. 

3.  Weighing  Beam, — The  Fairbanks  weighing  beam, 
X^g.  7,  has  been  adopted  for  use  by  the  internal-revenue 
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srvice.  Accompanying  each  weighing  beam  are  two  poises 
3ne  a  of  8  pounds  and  another  b  of  16  pounds),  a  set  of 
arrel  hooks  r,  and  a  counterpoise  d  to  the  barrel  hooks, 
'his  combination  is  termed  a  weighing  beam  complete, 
4.  Hydrometers, — The  standard  hydrometers  for  weighing 
r  determining  the  proof  of  distilled  spirits  are  supplied  for 
le  use  of  internal-revenue  gangers  by  the  government. 


BESCBIPTION    AND    I78B    OF    INSTBUMXNT8 

7.     Gauging  Bod. — The  0aug:iiii^  rod,  Fig^.  8,  used  is 

Hie  iDtemal-re venue  service,  is  a-^  nickel-plated  square  steel 
bar  about  5  feet  long,  pointed  on  one  end.  The  four  sides 
of  the  bar  are  graduated  into  inches  and  tenths  of  an  inch 
for  convenience  in  taldng  measurements.  The  rod  has  five 
attachments,  each  of  which  is  used  to  find  some  dimension  or 
quantity  of  a  cask.  The  slide  S  is  used  to  find  the  mean 
diameter  of  a  cask.  This  attachment  has  two  graduated 
surfaces  and  two  open  sides,  so  that  the  quantities  on  the 
^\  graduated  surfaces  can  be  read  in  connection  with  the  grado- 

atiotis  on  the  bar.    A  setscrew  a  is  provided  to  lock  the   ' 
slide  in  any  desired  position.     Ordinarily,  when  using  the 
mean-diameter  slide,  it  is  placed  on  the  rod  with  the  set- 
screw  a  toward  the  head  of  the  rod  and  the  other  end  of  the 
slide  toward  the  point  of  the  rod.    An  oversUde  O  with  a 
clip  attached  is  used  to  find  the  btrng  diameter  of  a  cask. 
The  overslide  is  made  sufficiently  large  to  fit  over  the 
slide  5  and  can  therefore  be  used  in  connecticm  with  it.    A 
head-slide  H  is  nsed  to  determine  the  diameter  of  the  head 
of  a  cask  and  an  attachment  consisting  of  the  fixed  caliper 
arm  N  and  the  movable  caliper  arm  Af  is  nsed  to  determine 
the  height  of  a  cask. 

The  rod  is  prepared  for  determining  the  mean  diameter  of 
a  cask  by  first  placing  the  mean-diameter  scale  S,  Fig.  8, 
on  the  rod  with  the  screw  attachment  a  toward  the  head  of 
the  rod  and  with  the  manufacturer's  stamp  on  the  scale  in 
a  line  with  that  on  the  rod  (this  latter  condition  must  be 
observed  in  adjusting  all  the  parts  of  the  combination  rod). 
The  head-slide  H  is  then  slipped  over  the  point  of  the  rod 
with  the  stationary  projection  P  pointing  upwards.  Having 
thus  prepared  the  rod,  seize  it  with  one  hand  above  the 
mean-diameter  scale,  place  the  other  hand  on  the  head-slide, 
and  rest  the  point  of  the  rod  on  the  inner  side  of  the  lower 
chime  of  the  cask  close  against  the  head,  then  bring  the  pro- 
jection of  the  head-slide  against  the  inner  side  of  the  upper 
chime,  holding  the  rod  at  an  angle  of  45°,  as  shown  in 
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Fig.  9.*    Hold  the  head^slide  firmly  in  place  aDd  raise  tbe 

me  an -diameter  scale  to  the 
position  shown  on  tbe  face 
of  the  rod  immediately  above 
the  head-slide,  so  as  to  ieave 
sufficient  space  for  the  head 
diameter  to  be  conveniently 
read.  Hold  the  head-slide 
firmly  in  place  and  gently 
move  the  mean -diameter  scale 
downwards  until  it  rests  on 
the  head-slide;  when  the 
mean-diameter  slide  is  in  this 
position,  turn  the  thumbscrew 
at  the  top  to  secure  it  in 
place.  The  bottom  of  the 
mean-diameter  scale  will  then 
^'°  *  indicate  the  same  reading  on 

the  rod  as  the  top  of  the  head-slide.     Next  remove  the  head- 


Pio.  10 

slide  from  the  rod  and  insert  the  rod  in  the  cask  at  the  bung 

*The  rod  should  always  be  applied  to  the  stamped  head  of  the  cask 
in  case  but  one  head  is  measured. 
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hole,  the  point  resting  on  the  bottom  stave  opposite  the 
bung  hole,  as  shown  in  Fig.  10.  The  overslide  b  is  then 
drawn  up  until  the  lip  c  strikes  the  under  side  of  the  bung 
stave.  The  rod  is  then  removed  from  the  cask,  the  over- 
slide  being  retained  in  the  same  position  and  raised  so 
that  the  figures  on  the  scale  at  the  bottom  of  the  over- 
slide  can  be  easily  read.  Care  must  be  observed  that  the 
figures  read  are  in  the  column  corresponding  to  the  variety 
of  the  cask  being  gauged.  Then  find  the  same  figures  in 
column  A  of  the  scale  and  follow  the  line  above  the  figures, 
turning  the  rod  to  the  left  to  the  corresponding  line  on  the 
face  of  the  rod,  which  latter  line  will  indicate  the  mean 
diameter. 

Illustration. — Suppose  that  the  rod  shows  the  head  diameter  to 
be  19  inches,  as  shown  at  //,  Fig.  8,  and  the  bung  diameter  to  be 
22  inches,  as  shown  at  G.  The  difference  between  the  two  diameters 
(3  inches)  will  appear  in  the  A  column  at  the  foot  Foi  the  overslide, 
and  1.9  in  the  B  or  second -variety  column,  2  in  the  Cor  third-variety 
column,  and  1.6  in  the  D  or  first -variety  column.  By  following  the 
line  above,  1.9,  2,  and  1.6  in  the  A  column  on  the  mean-diameter 
scale  to  the  right-hand  side  of  the  rod,  the  corresponding  line  will 
indicate  a  mean  diameter  of  20.9  inches,  21  inches,  and  20.6  inches, 
respectively,  as  shown  at  /,  t^  and  /.. 
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8.  The  rod  is  prepared  for  finding  the  length  of  casks  by 
sliding  the  fixed  caliper  arm  N,  Fig.  11,  having  the  spring  5 
on  the  head  of  the  rod,  taking  care  to  have  the  spring  bolt 
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enter  the  hole  in  the  rod  so  that  it  will  remain  stationary. 
Next  slide  the  movable  caliper  arm  M  over  the  point  of  the 
rod,  so  that  this  arm  will  be  in  line  with  the  other.  Apply  the 
rod  as  follows:  Standing  at  the  head  of  the  cask,  support 
the  rod  in  the  middle  with  the  left  hand,  holding  the  top  of  the 
sliding  caliper  arm  with  the  right  hand.  Place  the  rod  on 
the  cask  in  a  line  with  the  bung  stave,  allowing  it  to  rest  on 
the  braces  of  the  caliper  arms,  the  fixed  caliper  arm  being 
lightly  held  against  the  head  of  the  cask;  then  move,  with 
the  right  hand,  the  sliding  caliper  arm  against  the  other  head 
of  the  cask.  The  length  of  the  cask  will  be  indicated  by  the 
figures  on  the  top  of  the  rod  at  the  inside  of  the  movable 
arm.  The  rod  is  graduated  so  as  to  allow  for  heads  i  inch 
thick. 

9.  Wantage  Rod. — The  wantage  rod  is  graduated  on 
four  sides,  as  shown  in  Fig.  12,  so  as  to  measure  the  wantage, 
or  ullage,  in  casks  more  than  half  filled  varying  in  capacity 
from  18  to  145  gallons.  When  casks  are  not  full,  only  the 
actual  wantage,  as  determined  by  the  wantage  rod,  is  allowed. 
In  a  ganger's  official  report,  fractional  parts  of  a  gallon  less 
than  .5  or  i  are  not  reported,  if  more  than  .5  or  a  they  are 
reported  as  1. 

In  using  this  rod,  the  following  instructions  should  be 
observed:  Take  the  wantage  rod.  Fig.  6,  in  the  right  hand 
with  the  metal  rod  a  resting  entirely  in  the  groove;  insert 
the  rod  in  the  cask  through  the  bung  hole  with  the  lip  b 
against  the  under  side  of  the  bung  stave;  with  the  thumb  and 
forefinger  of  the  left  hand,  clasp  the  handle  c  at  the  head  of 
the  metal  part  in  the  manner  shown  in  Fig.  13  (a).  Hold  the 
rod  in  a  perpendicular  position  with  the  lip  b,  Fig.  6,  firmly 
pressed  against  the  under  side  of  the  bung  stave,  turn  with 
the  right  hand  the  eccentric  button  e  on  top  of  the  rod,  and 
move  the  wooden  part  of  the  rod  downwards  as  far  as  the 
metal  guides  d.  Fig.  6,  will  permit,  as  shown  in  Fig.  13  {b). 
Withdraw  the  rod  to  its  former  position  at  once  without  jarring 
the  contents  of  the  cask,  remove  it  from  the  cask  and  read 
the  wet  line  made  by  the  liquid  on  the  scale,  which  show's  the 


10*  In  Fi£*  12,  the  line  WZ^  represents  the  wet  Itne 
made  by  a  liquid  placed  in  various-sized  casks,  the  top  of 
the  liquid  in  each  cask  being  at  the  same  distance  from  the 
bung  stave.  The  wantage  in  each  of  these  casks  would 
be  represented  by  the  graduations  nearest  the  line  fVL 
Beginning  at  the  left,  the  wantage  in  a  cask  whose  capacity 
is  between  37i  and  41  gallons  would  be  4i  gallons;  in  a  cask 
between  30  and  37  gallons,  it  would  be  4  gallons;  in  a 
cask  between  18  and  21  gallons,  it  would  be  3  gallons;  in  a 
cask  between  125  and  145  gallons,  it  would  be  7  gallons;  and 
so  on  across. 

11.  To  find  the  wantage  in  a  cask  that  is  less  than  half 
full,  pull  out  the  metal  part  of  the  rod  as  far  as  the  guides 
will  permit,  secure  it  in  this  position  by  turning  the  eccentric 
button  into  the  notch  in  the  back  of  the  metal  rod.  Insert 
the  entire  rod  into  the  cask  until  the  wooden  part  rests  on 
the  bottom  stave  opposite  the  bung  hole,  as  shown  in  Fig.  14; 
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withdraw  it  at  once  and  the  wet  line  on  the  wet-and-dry  inch 
column,  Fig.  12,  counting  from  the  bottom  upwards,  will  show 
the  number  of  inches  and  tenths  of  inches  of  spirits  in  the 
cask.  Take  the  same  number  of  inches  and  tenths  of  inches 
in  the  same  column,  count- 
ing from  the  top  downwards; 
follow  with  the  eye  this  line 
around  the  rod  to  the  corre- 
sponding line  on  the  scale 
that  contains  the  capacity  of 
the  cask  being  measured. 

Illustration.— Suppose  that 
the  point  m,  Pig.  12,  represents 
the  wet  line  in  the  wet-and-dry 
colamn  on  the  rod  after  it  has 
been  withdrawn  from  a  cask. 
This  point  appears  to  be  5 .5  inches 
above  the  bottom  of  the  rod,  or,  ^o*  M 

in  other  words,  there  are  5.5  inches  of  liquid  in  the  cask.  If  the  same 
measure,  5.5  inches,  is  taken  from  the  top  downwards  in  the  same 
column,  it  will  come  to  a  point  m\  If  this  point  is  followed  around 
the  rod  it  will  appear  as  the  line  A  B.  In  casks  varying  in  size,  as 
shown  on  the  rod  containing  5.5  inches  of  liquid,  this  liquid  will 
measure,  beginning  at  the  left,  7^^,  7^,  5^,  12^,  6,  6,  6^,  8,  ^,  Si  gal- 
lons, respectively. 


BUIiES  FOR  GAUGING  CASKS,  CISTERNS,  OR  TUBS 

12.     Rule  for  Finding:  the  Capacity  of  a  Cask. — To 

Hnd  the  capacity  of  a  cask,  multiply  the  square  of  the  mean 
diameter^  in  inches,  by  the  decimal  ,0034  and  multiply  this 
product  by  the  length  of  the  cask,  in  inches;  the  result  will  be 
the  capacity  of  the  cask,  in  wine  gallons, 

ExAMPLB. — Find  the  capacity  of  a  cask  of  the  second  variety,  the 
diameter  of  which  is  18.9  inches  at  the  head  and  21.9  inches  at  the 
bung,  and  whose  length  is  28.9  inches. 

Solution. — Head  diameter  is  18.9  in.,  bung  diameter  is  21.9  in., 
difference  is  21.9  -  18.9  =  3  in.;  3  X  .63  =  1.89  in.,  the  amount  to  be 
added  to  the  head  diameter.  18.9  +  1.89  =  20.79  in.,  the  mean 
diameter, 

20.79  X  20.79  X  .0034  X  28.9  =  42.6  gal.    Ans. 
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■ 

p    13.     Bale  for  Gaugiuc:  Cisterns  or  Tubs. — To  iind 

the  capacity  of  a  cistern  or  tub,  lake  ihs  dimensions ^  in  inches 
and  ieftths  of  an  iiuh.  Add  together  the  square  of  the  head 
diameter^  Fig.  15,   the  square  of  iht 

fl p — — ^y  bottom   diameter^  and  fm*r   times   thi 

I  \  square  of  tfte  midway  diameter  {ascer- 

f  i    />/rf      \         tained  by  adding  the  top  and  bottom 

ptidiTvy  %  ihainfifiA  diameters  together  and  dividi^ig  h  ^)* 
and  divide  ifie  sum  by  6^  which  gives 
the  square  of  the  ime  mean  diameter; 
muttipiy  this  by  the  fteight  of  the 
cistern^  and  the  product  wit!  be  ike 
^"*'  ^  capacity^     in    cylindrical    inches.     As 

there  are  294  cylindrical  inches  m  a  qailon^  divide  this  last 
product  by  2U4,  and  the  quotient  will  be  the  number  of  gallons 
cmiiained  in  the  cistern* 

k    A  cylindrical  Inch  is  equal  to  the  capacity  of  a  cylinder 

"1  inch  in  diameter  and  1  inch  hi^h;  it  is  less  than  a  cubic 

inch,  294  cylindrical  inches  being  equal  to  231  cubic  inches* 

ErAMj>i,E.— What  is  the  capacity,  in  gallons,  of  a  tub  whose  bottom 
diameter  is  10  feet,  top  diameter  9  Feet,  and  height  8  feet  4  inches? 

Solution.—  Top  diameter,  106  in. 

Bottom  diameter,  120  in. 

Divided  by  2)228  in. 

Midway  diameter,  114  in. 
Height,  100  in. 
108  X  108         =116  6  4 
120X120         =14400 
114  X  114  X  4  =  51984 

78048-^6»  13,006 
13,008  X  100  -^  294  =  4,424.5  gal.    Ans. 

14.  Should  the  cistern  be  full,  warped  so  as  not  to  be 
a  perfect  circle,  or  otherwise  in  such  condition  that  the 
diameter  of  the  bottom  cannot  be  taken,  the  following  rule, 
though  not  mathematically  correct,  is  for  all  practical  pur- 
poses sufficiently  so,  the  difference  being  shown  only  in 
large  cisterns,  where  the  difference  between  the  top  and 
bottom  diameters  is  considerable. 
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Bale. — Divide  the  outside  circumference  of  the  cistern  half 
way  between  the  bottom  and  top,  in  inches,  by  3,1416  {or  mul- 
tiply by  7  and  divide  by  22),  and  the  result  will  be  the  mean 
outside  diameter,  in  inches.  Deduct  from  this  twice  the  thick- 
ness of  the  staves,  and  the  result  will  be  the  mean  inside  diam- 
eter. Multiply  this  sum  by  itself  and  by  the  height,  in  inches, 
and  the  product  by  .0034;  the  final  product  will  be  the  capacity 
of  the  cistern,  in  gallons. 

ExAMPLB.^What  is  the  capacity,  in  gallons,  of  a  cistern  having 
the  dimensions  of  the  tub  given  in  the  example  in  Art.  13  and  whose 
outside  circumference  is  367.5  inches? 

Solution.—    367.5  -5-  3.1416  =  117-3  in.  =  114  in.; 

114  X  114  X  100  =  1,299,600  X  .0034  =  4,418  gal.    Ans. 


ELEMENTARY  PHYSICS 


INTRODUCTORY 


DEFINITIONS 

15.  Natural  and  Physical  Science. — Science,  which 
may  be  defined  as  a  classified  knowledge  of  nature,  is  divided 
into  natural  and  physical  science.  Natural  science  con- 
cerns itself  with  the  external  form  and  internal  structure 
of  bodies.  Physical  science  considers  only  the  matter  of 
which  these  bodies  are  composed. 

Geology,  mineralogy,  botany,  and  zoology,  which  inves- 
tigate the  form  and  structure  of  the  earth,  of  minerals,  of 
plants,  and  of  animals,  respectively,  are  natural  sciences. 
Physics  and  chemistry,  which  consider  the  properties  of 
matter  itself,  whether  it  is  light  or  heavy,  hard  or  soft, 
combustible  or  incombustible,  are  physical  sciences. 

16.  Matter  is  anything  that  possesses  weight;  that  is,  is 
acted  on  by  gravitation.  In  studying  matter,  physical  science 
considers:     (1)    The  division  of  which  matter  is  capable; 
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(2)  the  attractions  by  which  these  partides  are  held  together; 
{S)  the  motions  that  these  particles  may  have. 

Science  recognizes  three  divisions  of  matter — masses^  mole- 
cules^ and  aioms,  A  mas^,  or  body,  of  matter  is  any  portion 
of  matter  appreciable  by  the  senses.  A  molecule  is  the 
smallest  particle  of  matter  that  a  body  can  be  divided  into 
without  losing  its  identity*  An  atotu  is  an  indivisible  por- 
tion of  matter*  Atoms  unite  to  form  moleculesj  a  collection 
of  molecules  forms  a  mass,  or  a  body* 

The  sun  and  the  grain  of  sand  are  masses  of  matter;  the 
smallest  particles  of  sugar  or  of  salt  that  still  show  the  prop- 
erties of  these  substances,  respectively,  are  molecnles  of 
sugar  or  of  salt.  The  still  more  minute  particles  of  carbon 
or  hydrogen,  and  of  oxyg^en,  that  make  up  the  molecule  ol 
sugar,  or  those  of  chlorine  and  of  sodium  that  compose  the 
molecule  of  salt»  are  atoms. 

17'  Bodies,  which  are  collections  of  molecules,  exist  in 
three  forms  or  conditions:  soiid^  liquid,  and  gaseous. 

A  solid  body  is  one  whose  molecules  change  their  rela- 
tive positions  with  great  difficulty;  as  iron,  wood,  stone,  etc, 

A  llqnia  body  is  one  whose  molecules  tend  to  dxange 
their  relative  positions  easily.  Liquids  readily  adapt  them- 
selves to  the  vessel  that  contains  them,  and  their  upper 
surface  always  tends  to  become  level.  Water,  mercury,  etc. 
belong  to  this  class. 

A  graseous  body,  or  a  gras,  is  one  whose  molecules  tend 
to  separate  from  one  another;  as  air,  oxygen,  etc. 

Gaseous  bodies  are  sometimes  called  aeriform  (air-like) 
bodies  and  are  divided  into  two  classes:  permanent  gases  and 
vapors,  A  permanent  g&s  is  one  that  remains  a  gas  at 
ordinary  temperatures  and  pressures.  A  vapor  is  a  body 
that  at  ordinary  temperature  is  a  liquid  or  a  solid,  but  when 
heat  is  applied  becomes  a  gas.  By  means  of  heat,  nearly 
all  bodies  may  be  finally  vaporized.^ 
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MECHANICS  OF  FLUIDS 


HYDROSTATICS 

18.  Hydrostatics  treats  of  liquids  at  rest  under  the 
action  of  forces. 

19.  Liquids  are  very  nearly  incompressible,  A  pressure 
of  15  pounds  per  square  inch  compresses  water  less  than 
16^66  of  its  volume. 

20.  Hydrostatic  Pressure. — Fig.  16  represents  two 
cylindrical  vessels  of  exactly  the  same  size.  The  vessel  (a) 
is  fitted  with  a  wooden  block  of  the  same  size  as,  and  free  to 
move  in,  the  cylinder;  the  vessel  (b)  is  filled  with  water, 
whose  depth  is  the  same  as  the 
length  of  the  wooden  block  in 
(a).  Both  vessels  are  fitted 
with  air-tight  pistons  ,P,  each 
of  whose  areas  are  10  square 
inches. 

Suppose,  for  convenience,  that 
the  weights  of  the  pistons,  block, 
and  water  are  neglected,  and  that 
a  force  of  100  pounds  is  applied 
to  both  pistons.  The  pressure 
per  square  inch  will  be  100  -r-  10 
=  10  pounds.  In  the  vessel  (a), 
this  pressure  will  be  transmitted 
to  the  bottom  of  the  vessel,  and 
will  be*  10  pounds  per  square  inch;  it  is  easy  to  see  that  there 
will  be  no  pressure  on  the  sides.  In  the  vessel  (^),  an 
entirely  different  result  is  obtained.  The  pressure  on  the 
bottom  will  be  the  same  as  in  the  other  case,  that  is, 
10  pounds  per  square  inch,  but,  owing  to  the  fact  that  the 
molecules  of  the  water  are  perfectly  free  to  move,  this  pres- 
sure of  10  pounds  per  square  inch  is  irajismitted  in  every 
direction  with  the  same  iritensity;  that  is  to  say,  the  pressure  at 


Fig.  16 
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any  point  c,  d,  ^,  /,  £',  A,  etc.,  due  to  the  force  of  100  pounds, 

is  exactly  the  same,  and  equals  10  pounds  per  square  inch. 
In  the  foregoing  explanation,  it  was  assumed  that  the  water 
possessed  no  weight.  As  a  matter  of  fact,  however,  the 
weight  of  water  must  be  taken  into  consideration  in  practice, 
and  the  pressure  due  to  the  weight  of  a  coMmn  of  water 
must  be  added  to  the  applied  pressure-  Under  such  condi* 
tions,  the  pressure  will  be  found  gfreatest  at  the  bottom  of  the 
cylinder  and  will  decrease  in  intensity  toward  the  top  of  the 
cylinder. 


I 


I 


I 


21.     The   fact   that   water  transmits  pressure    in    every 
direction  with  equal  intensity  may  be  easily  proved,  expert- 
mentally,  by  means  of  an  apparatus  like  that  shown  in  Fig.  17.  fl 
Let  the  area  of  the  piston  a  be  20  square  inches;  of  ^,  7  square  ^ 

inches;  of  c,  1  square  tnch; 
of  dt  6  square  inches;  of  ^, 
8  square  inches;  and  of  /* 

4  square  inches. 
If  the   pressure  due  to 

the  weight  of  the  water  is 
neglected^  and  a  force  of 

5  pounds  is  applied  at  c 
(whose  area  is  1  square 
inch),  a  pressure  of 
5  pounds  per  square  inch 
will  be  transmitted  in  all 
directions,  and  in  order 
that  there  shall  be  no 
movement,  a  force  of  6  X  5 
=  30  pounds  must  be  ap- 
plied at  d,  40  pounds  at  ^,  20  pounds  at  /,  100  pounds  at  a, 
and  35  pounds  at  d. 

If  a  force  of  99   pounds  were  applied  to  a,  instead  of 

100  pounds,  the  piston  a  would  rise,  and  the  other  pistons 
d,  c,  d,  e,  and  /  would  move  inwards;  but,  if  the  force  applied 
to  a  were  100  pounds,  they  would  all  be  in  equilibrium.     If 

101  pounds  were  applied  at  a,  the  pressure  per  square  inch 
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would  be  101  -r  20  =  5.05  pounds,  which  would  be  trans- 
mitted in  all  directions;  and,  since  the  pressure  due  to  the 
load  on  c  is  only  5  pounds  per  square  inch,  it  is  now  evident 
that  the  piston  a  will  move  downwards,  and  the  pistons  b,  c^ 
</,  ^,  and  /  will  be  forced  outwards. 

22.  Pascal's  Liaw. — The  whole  of  the  preceding  expla- 
nation of  water  pressure  may  be  summed  up  as  follows: 

The  pressure  per  unit  of  area  exerted  anywhere  on  a  liquid  is 
transmitted  undiminished  in  all  directions  and  acts  with  the 
same  force  on  all  surfaces,  in  a  direction  at  right  angles  to  those 
surfaces. 

This  law,  first  discovered  by  Pascal,  and  accordingly  named 
after  him,  is  the  most  important  one  in  hydrostatics.  Its 
meaning  should  be  thoroughly  understood. 

Example. — If  the  area  of  the  piston  e.  Fig.  17,  were  8.25  square 
inches  and  a  force  of  150  pounds  were  applied  to  it,  what  forces  would 
have  to  be  applied  to  the  other  pistons  to  keep  the  water  in  equilibrium, 
assuming  that  their  areas  were  the  same  as  given  before? 

Solution.—    150  -r-  8.25  =  18.182  lb.  per  sq.  in.,  nearly 
20  X  18.182  =  363.W    lb.,  force  to  balance  a] 
7  X  18.182  =  127.274  lb.,  force  to  balance  b 
1  X  18.182  =    18.182  lb.,  force  to  balance  c  Ans. 
6  X  18.182  =  109.092  lb.,  force  to  balance flf 
4  X  18.182  =    72.728  lb.,  force  to  balance  / 

23.  The  pressure  due  to  the  weight  of  a  liquid  may  be  down* 
wards,  upwards,  or  sidewise, 

^4t.  Downwapd  Pres- 
sure.— In  Fig.  18,  the  pressure 
on  the  bottom  of  the  vessel  (a) 
is,  of  course,  equal  to  the 
weight  of  the  water  it  contains. 
If  the  area  of  the  bottom  of  the 
vessel  (b)  and  the  depth  of 
the  liquid  contained  in  it  are  the 
same  as  in  the  vessel  («),  the 
pressure  on  the  bottom  of  (^) 
will  be  the  same  as  on  the  bot-  *'*'        ^'°*  ^ 

tom  of  {a).     Suppose  that  the  bottoms  of  the  vessels  (a) 


20        GAUGING  AND  ELEMENTARY  PHYSICS     §13 

and  (d)  are  each  6  inches  square ^  and  that  the  part  r^  in  the 
vessel  {d)  is  2  inches  square,  and  th^it  they  are  filled  with 
water,  Then^  since  1  cubic  foot  of  water  weighs  62,5  pounds, 
the  weight  of  1  cubic  inch  of  water  is  62,5  -=-  1,728  =  .03617 
pound*  The  number  of  cubic  inches  in  {a)  is  6x6x24 
=  864  cubic  inches;  and  the  weight  of  the  water  is 
864  X  *03617  =  31,25  pounds.  Hence,  the  total  pressure 
on  the  bottom  of  the  vessel  a  is  31.25  pounds,  or 

31  25 

--- ^     =  .868  pound  per  square  inch 

The  pressure  in  (d)  due  to  the  weight  contained  in  the 
part  ^f  is 

6  X  6  X  10  X  .03617  =  13,02  pounds 
The  weight  of  the  part  contained  in  cd  is 

2  X  2  X  14  X  .03617  =  2.0255  pounds 
and  the  weight  per  square  inch  of  area  in  ^^  is 
2.0255  ^i  =  ,5064  pound 

25.  According  to  Pascal's  law,  this  weight  (pressure)  is 
transmitted  equally  in  all  directions;  therefore,  an  extra 
weight  of  .5064  pound  is  imposed  on  every  square  inch  of 
the  bottom  of  (b);  the  area  of  this  is  6  X  6  «  86  square 
inches,  and  the  pressure  on  it  due  to  the  water  contained 
in  cd  is,  therefore,  36  X  .5064  =  18.23  pounds;  thus,  we  have 
a  total  pressure  on  the  bottom  of  vessel  (*)  of  13.02  +  18.23 
=  31.25  pounds,  the  same  as  in  vessel  (a).  As  a  result  of 
this  law,  there  is  also  an  upward  pressure  of  .5064  pound 
acting  on  every  square  inch  of  the  top  of  the  enlarged 
part  (d). 

If  an  additional  pressure  of  10  pounds  per  square  inch 
were  applied  to  the  upper  surface  of  both  vessels,  the  total 
pressure  on  each  bottom  would  be 

31.25  +  (6  X  6  X  10)  =  31.25  +  360  =  391.25  pounds 

If  this  pressure  were  to  be  obtained  by  means  of  a  weight 
placed  on  each  piston  [as  shown  in  Fig.  16  (a)  and  (*)],  a 
weight  of  6  X  6  X  10  =  360  pounds  would  have  to  be  put  on 
the  piston  in  the  vessel  in  Fig.  18  (a)  and  one  of  2  X  2  X  10 
=  40  pounds  on  the  piston  in  the  vessel  id). 

I 
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26.  General  JjAvt  for  DoiPV'nward  Pressure  on  Bot- 
tom of  Any  Vessel. 

JjBtw. — T/ie  pressure  on  the  bottom  of  a  vessel  containing  a 
fluid  is  independent  of  the  shape  of  the  vessel^  and  is  equal  to  the 
weight  of  a  column  of  the  fluids  the  area  of  whose  dase  is  equal 
to  that  of  the  bottom  of  the  vessel  and  whose  altitude  is  the  dis- 
tance between  the  bottom  and  the  upper  surface  of  the  fluid, 
increased  by  the  pressure  per  unit  of  area  on  the  upper  surface  of 
the  fluid  multiplied  by  the  area  of  the  bottom  of  the  vessel,  in 
case  there  is  any  pressure  on  the  surface, 

27.  Suppose  that  the  vessel  (^)  in  Fig.  18  is  inverted, 
as  shown  in  Fig.  19,  the  pressure  on  the  bot- 
tom will  still  be  .868  pound  per  square  inch, 
but  it  will  require  a  weight  of  3,490  pounds 
on  a  piston  at  the  upper  surface  to  make 
the  pressure  on  the  bottom  391.25  pounds, 
instead  of  a  weight  of  40  pounds,  as  in  the 
other  case. 

Example. — A  vessel  filled  with  salt  water,  weigh- 
ing .037254  pound  per  cubic  inch,  has  a  circular 
bottom  13  inches  in  diameter.  The  top  of  the  ves- 
sel is  fitted  with  a  piston  3  inches  in  diameter,  on 
which  is  laid  a  weight  of  75  pounds;  what  is  the 
total  pressure  on  the  bottom,  if  the  depth  of  the  water  is  18  inches? 

Solution.— Applying  the  rule,  we  have 

13  X  13  X  .7854  X  18  X  .037254  =  89.01  lb. 
the  pressure  due  to  the  weight  of  the  water. 

due  to  the  weight  on  the  piston. 

13  X  13  X  .7854  X  10.61  =  1,408.29  lb. 
1,408.29  +  89.01  =  1,497.3  lb.  =  total  pressure.    Ans. 

28.  Upivard  Pressure. — In  Fig.  20  is  represented  a 
vessel  of  exactly  the  same  size  as  that  shown  in  Fig.  19. 
There  is  no  upward  pressure  on  the  surface  c  due  to  the 
weight  of  the  water  in  the  large  part  cd,  but  there  is  an 
upward  pressure  on  c  due  to  the  weight  of  the  water  in  the 
small  part  be.     The  pressure  per  square  inch  due  to  the 
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weight  of  the  water  in  dc  was  found,  in  Art*  24,  to  be 
.5064  pound;  the  area  of  the  upper  surfaces 
of  the  large  part  cd  is 

(6X6)-(2X2)  =  36^4 
—  '62  square  inches 
and  the  total  upward   pressure  due  to  the 
weight   of    the   water   is    .5064  X  32  =  16.2 
pounds. 

If  an  additional  pressure  of  10  potmds  per 

square  inch  were  applied  to  a  piston  fittiaj 

in  the  top  of  the  vessel,  the  total  upward 

pressure  on  the  surface  ^  would  be 

16.2  +  (32  X  10)  =  3S6.2  pounds 


Tra 


4 


29,  General  Law^  for  Upu^ard  Pressure- 

Law.^77/if  upward  pressure  on  any  submerged  horizontal 
Sfirfatr  ft^ua/s  the  weight  oi  a  column  of  the  liquid  whose  hau 
has  an  area  equal  to  the  area  of  the  sutrmers^ed  surface  and 
whose  attitude  is  the  distance  between  the  submerged  surface 
and  Hie  upper  surface  of  the  liquid^  increased  by  the  pressurr 
per  unit  of  area  on  the  upper  surface  of  the  fluid  multiptUd 
by  the  area  of  the  stibmerged  surface^  in  case  of  any  pressure 
&n  the  upper  surface. 

Example.— A  horizontal  surface  6  inches  by  4  inches  is  submerged 
in  a  vessel  of  water  26  inches  below  the  upper  surface;  if  the  pressure 
on  the  water  is  16  pounds  per  square  inch,  what  is  the  total  upward 
pressure  on  the  horizontal  surface? 

Solution.— Applying  the  rule,  we  get  for  the  upward  pressure  due 
to  the  weight  of  the  water,  and 

6  X  4  X  26  X  .03617  =  22.67  lb. 
and  for  the  upward  pressure  due  to  the  outside  pressure  of  16  lb. 
per  sq.  in., 

6  X  4  X  16  =  384  lb. 

Therefore,  384  -h  22.57  =  406.67  lb.,  the  total  upward  pressure. 

Ans. 

30,  Lateral  (Sidewise)  Pressure. — Suppose  that  the 
top  of  the  vessel  shown  in  Fig.  21  is  10  inches  square  and 
that  each  of  the  projections  a  and  ^  is  1  inch  square.  The 
pressure  per  square  inch  on  the  bottom  of  the  vessel  due  to 
the  weight  of  the  liquid  is  1  X  1  X  18  X  the  weight  of  a 
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cubic  inch  of  the  liquid.     The  pressure  at  a  depth  equal  to 

the  distance  of  the  upper  surface  of  ^islXlXl7x  the 

weight  of  a  cubic  inch  of  the  liquid. 

Since  both  of  these  pressures  are  transmitted  in  every 

direction,  they  are  also 

transmitted  side  wise, 

and  Hi^  pressure  per  unit 

vf  area  <ni  the  projection  b 

is  a  mean  between  the  two 

and  equals  1  X  1  X  17} 
X  the  weight  of  a  cubic 
inch  of  the  liquid. 

To  find  the  lateral 
pressure  on  the  projec- 
tion a,  imagine  that  the 
dotted  line  c  is  the  bot- 
tom of  the  vessel;  then 
the  conditions  will  be 
the  same  as  in  the  preceding  case,  except  that  the  depth  is 
not  so  great. 

The  lateral  pressure  on  a  is  thus  seen  to  be  1  X  1  X  Hi 
X  the  weight  of  a  cubic  inch  of  the  liquid. 

ExAMFLB.— A  well  3  feet  in  diameter  and  20  feet  deep  is  filled  with 
water:  (a)  What  is  the  pressure  on  a  strip  of  the  wall  1  inch  wide, 
extending  around  the  well  and  having  its  center  1  foot  from  the 
bottom?  (b)  What  is  the  pressure  on  the  bottom?  (r)  What  is  the 
upward  pressure  per  square  inch  2  feet  6  inches  from  the  bottom? 

Solution. — (a)  The  area  of  the  strip  is 

1  X  36  X  3.1416  =  113.1  sq.  in. 
The  total  pressure  on  the  strip  is 

113.1  X  19  X  12  X  .03617  =  932.71  lb.    Ans. 
{b)    The  pressure   per  square  inch  is  932.71  -r-  113.1  =  8.247  lb., 
nearly.    The  pressure  on  the  bottom  is 

36  X  36  X  .7854  X  20  X  12  X  .03617  =  8,836  lb.     Ans. 
(r)    20  —  2.5  =  17.5.     The  upward  pressure  per  square  inch  2  ft. 
6  in.  from  the  bottom  is 

1  X  17.5  X  12  X  .03617  =  7.596  lb.    Ans. 

31.  A  tall  vessel  a  having  a  stop-cock  b  near  its  base 
and  arranged  to  float  on  the  water,  as  shown  in  Fig.  22, 

126I>— 27 


illustrates  the  effects  of  lateral  pressure.     When  this  vessel 

is  filled  with  water,  the  lateral  pressures  at  any  two  pointai! 

of  the  surface  of  the  vessel  opposite  each  other  are  equal* 

Being  equal  and  act- 
ing: in  opposite  direc- 
tions, they  balance 
each  other,  and  no 
motion  can  result;  bat 
if  the  stop-cock  is 
opened,  there  will  be 
DO  resistance  to  that 
pressure  acting  on  the 
surface  equal  to  the 
area  of  the  opening, 
and  it  will  cause  the 
water  to  flow  out. 
while  its  equal  and 
opposite  force  will 

cause  the  vessel  to  move  through  the  water  in  a  direction 

opposite  to  that  of  the  spouting  water, 

32*     Since  the  pressure  on  the  bottom  of  a  vessel  d^ie  to 
the  weight  of  the  liquid  is  dependent  only  on  the  height 


Fig.  23 


of  the  liquid,  and  not  on  the  shape  of  the  vessel,  it  follows 
that  if  a  vessel  has  a  number  of  radiating  tubes,  as  shown  in 
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'ig.  23,  the  water  in  each  tube  will  be  on  the  same  level,  no 
latter  what  may  be  the  shape  of  the  tubes.  For,  if  the 
^ater  were  higher  in  one  tube  than  in  the  others,  the  down- 
ward pressure  on  the  bottom  due  to  the  height  of  the  water 
:i  this  tube  would  be  greater  than  that  due  to  the  height  of 
be  water  in  the  other  tubes.  Consequently,  the  upward 
pressure  would  also  be  greater,  the  equilibrium  would  be 
iestroyed,  and  the  water  would  flow  from  this  tube  into  the 
essel,  and  rise  in  the  other  tubes  until  it  was  at  the  same 
5vel  in  all,  when  it  would  be  in  equilibrium.  This  principle 
s  expressed  in  the  familiar  saying,  water  seeks  its  level. 

The  foregoing  principle  explains  why  city  water  reservoirs 
re  located  on  high  elevations,  and  why  water  on  leaving  the 
ose  nozzle  spouts  so  high. 

If  there  where  no  resistance  by  friction  and  air,  the  water 
rould  spout  to  a  height  equal  to  the  level  of  the  water  in  the 
Bservoirs.  If  a  long  pipe  whose  length  was  equal  to  the 
ertical  distance  between  the  nozzle  and  the  level  of  the  water 
1  the  reservoir  were  attached  to  the  nozzle,  the  water  would 
ast  reach  the  end  of  the  pipe.  If  the  pipe  were  lowered 
lightly,  the  water  would  trickle  otit.  Fountains,  canal 
3cks,  and  artesian  wells  are  examples  of  the  application 
f  this  principle. 

Example. — The  water  level  in  a  city  reservoir  is  150  feet  above  th< 
5vel  of  the  street;  what  is  the  pressure  of  the  water  per  square  inch 
n  the  hydrant? 

Solution.—    1  X  150  X  12  X  .03617  =  65.106  lb.  per  sq.  in.    Ans. 

Note.— In  measuring:  the  heigrht  of  the  water  to  find  the  pressure  that  it  produces 
le  vertical  height,  or  distance  between  the  level  of  the  water  and  the  point  considered  . 
i  always  taken;  this  vertical  heigrht  is  called  the  head.  The  weight  of  a  column  o) 
'Ater  1  inch  square  and  I  foot  higrh  is  62.5  -»-  144  -  .484  pound,  nearly.  Hence,  if  tb« 
epth  (bead)  Is  srlven.  the  pressure  per  square  inch  may  be  found  by  multiplying  the 
epth  in  feet  by  .4S4.  The  constant  .484  is  the  one  ordinarily  used  In  practical 
alculations. 

33.     In  Fig.  24,  let  the  area  of  the  piston  a  be  1  square 

nch;  of  by  40  square  inches.     According  to  Pascal's  law, 

pound  placed  on  a  will  balance  40  pounds  placed  on  b. 

Suppose  that  a  moves  downwards  10  inches,  then  10  cubic 

aches  of  water  will  be  forced  into  the  tube  b.     This  will  be 

listributed  over  the  entire  area  of  the  tube  by  in  the  form  of 
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a  cyliiMler  whose  caUcal  contents  must  be  10  cubic  inches, 
whose  base  has  an  area  of  40  square 
iijches»  and  whose  altitude  must  lie 
10  -=-  40  =  i  inch;  that  is,  a  movement 
of  10  inches  of  the  piston  a  will  cause  a 
movement  of  i  inch  in  the  piston  ^. 
'This  is  another  illustration  of  the  well- 
known  principle  of  machines;  The  font 
multiplkd  by  the  distance  through  which 
it  ads  equals  the  weight  multiplied  by  tht 
distance  through  which  it  moves^  since,  ii 
1  pound  on  the  piston  a  represents  the 
lorce  Pi  the  equivalent  weight  If'oni 

may  be  obtained  from  the  equation  Wx\  =  /^X  10,  whence 


Fm.9l 


BUOYANT  EFFECTS  OF  WATER 
84*    In  Fig.  26  ia  shown  a  6-inch  cube  entirely  submerged 
in  water.    The  lateral  pressures  are  equal  and  in  opposite 
directions.    The  upward  pressure  acting  on  the  lower  s^ir^ 
face  of  the  cube  is  6  X  6  x  21  x  .036 17^  the  downward  pres- 
sure  acting  on  the  top  of  the  cube  is  6  x  6  x  15  X  .03611] 
and  the  diflEerence  is  6  X  6  X  6  X  .08617, 
which  equals  the  volume  of   the  cube  in 
cubic  inches  times  the  weight  of  1  cubic 
inch  of  water.     That  is,  the  upward  pres- 
sure exceeds  the  downward  pressure  by 
the  weight  of  a  volume  of  water  equal  to 
the  volume  of  the  body. 

This  excess  of  upward  pressure  over 
the  downward  pressure  acts  against  grav- 
ity; that  is,  the  water  presses  the  body 
upwards  with  a  greater  force  than  it 
presses  it  downwards;  consequently,  if  a 
body  is  immersed  in  a  fluid,  it  will  lose  in  weight  an  amount 
equal  to  the  weight  of  the  fluid  it  displaces.  This  is  called 
the  principle  of  ArcMniedes,  because  it  was  first  stated 
by  him. 
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principle  m^y  be  experimentally  demonstrated  with 
m  scales,  as  shown  in  Fig.  26.  From  one  scale  pan 
I  a  hollow  cylinder  of  metal  /,  and  below  that  a  solid 
•  a  of  the  same  size  as  the  hollow  part  of  the  upper 
•.  Put  weights  in  the  other  scale  pan  until  they 
balance  the  two  cylinders.  If  a  is  immersed  in 
the  scale  pan  containing  the  weights  will  descend, 
I  that  a  has  lost  some  of  its  weight.  Now,  fill  t  with 
and  the  volume 
IX  that  can  be 
into  /  will  equal 
placed  by  a.  The 
in  that  contains 
ghts  will  grad- 
;e  until  /  is  filled, 
be   scales  again 
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body  is  lighter 
5  liquid  in  which 
mersed,  the  up- 
essure  will  cause 
ise  and  project 
►ut  of  the  liquid, 
e  weight  of  the 
id  the  weight  of 
lid  displaced  are  equal.     If  the  immersed  body  is 

than  the  liquid,  the  downward  pressure  plus  the 
of  the  body  will  be  greater  than  the  upward  pressure, 
body  will  fall  downwards  until  it  touches  bottom  or 
m  obstruction.  If  the  weights  of  equal  volumes  of 
lid  and  the  body  are  equal,  the  body  will  remain 
ry  and  will  be  in  equilibrium  in  any  position  or  depth 

the  surface  of  the  liquid. 


An  interesting  experiment  in  confirmation  of  the 
ig  facts  may  be  performed  as  follows:  Drop  an  ^ZZ 
lass  jar  filled  with  fresh  water.     The  mean  density  of 

being  a  little  greater  than  that  of  the  water,  it  will 
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fall  to  the  bottom  of  the  jar.  Now,  dissolve  salt  in  tbe  water, 
stirring  it  so  as  to  mix  the  fresh  and  salt  water.  Tbe  salt 
water  will  presently  become  denser  than  the  egg  and  the 
egg  will  rise*  NoWi  if  fresh  water  is  poured  in  until  the  egg 
and  water  have  the  same  density,  the  eg^  will  remain 
stationary  in  any  position  that  it  may  be  placed  below  Ibe 
surface  of  the  water, 

36.  The  principle  of  Archimedes  gives  a  very  easf  aud 
accurate  method  of  finding  the  volume  of  an  irregularly 
shaped  body.  Thus,  subtract  its  weight  in  water  from  iis 
weight  in  air  and  divide  by  .03617;  the  quotient  will  be  the 
volume  in  cubic  inches;  or  divide  by  62.5  and  the  quotient 
will  be  the  volume  in  cubic  feet. 

If  the  specific  gravity  of  the  body  is  known,  its  cubiol 
contents  can  be  found  by  dividing  its  weight  by  its  specific 
gravity,  and  then  dividing  again  by  either  -03617  or  62.5. 

Example.— A  certain  body  hasaspedfit  gravity  of  4.3S  aod  weigla 
76  pounds;  how  ma&y  cubic  inches  are  there  in  the  body? 

Solution.—    4  ^8  x  03617  ^  ^^■'^  ^"^  '^^    ^^^^ 


GRAVITATION 

37<  Every  body  in  the  universe  exerts  on  every  other  , 
body  a  certain  attractive  force  that  tends  to  draw  the  two  | 
bodies  together;  this  attractive  force  is  called  gravltatlou* 
If  a  body  is  held  in  the  hand,  a  downward  pull  is  felt,  anJii 
released,  the  body  will  fall  to  the  ground.  This  pull  is  com- 
monly called  weight,  but  it  really  is  the  attraction  between 
the  earth  and  the  body. 

38.     Specific  Gravity. — The  ratio  between  the  weight 

of  a  body  and  the  weight  of  a  like  volume  of  water  is  called 

its  specific  gravity.     The  formula  for  the  specific  gravity 

of  a  liquid  is  therefore  as  follows: 

o,.^^;^^  ^^o,,;*,.  actual  weight  of  a  liquid 

specific  gravity  =  — .   .       . ^-j ^^— ^ — 

weight  of  an  equal  volume  of  water 

The  actual  weight  of  a  liquid  can  be  found  when  its  vol- 
ume and  its  specific    gravity  are   known   since  the  actual 
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weight  is  equal  to  the  weifi:ht  of  an  equal  volume  of  water 
multiplied  by  the  specific  gravity  of  the  liquid.  The  weight 
of  water  is  usually  taken  as  8.366  pounds  to  the  gallon. 

ExAMPLB.— What  is  the  weight  of  a  liquid  whose  specific  gravity  is 
.79416  that  fills  a  cistern  whose  capacity  is  1,200  gallons? 

Solution.— If  the  cistern  holds  1,200  gal.  of  liquid,  it  will  hold 
1,200  gal.  of  water. 

1,200  X  8.356  =  10,026  lb.,  weight  of  water; 
10,026  X  .79416  :=»  7,962.25  lb.,  weight  of  liquid.    Aas. 

39.     Determining^  Specific  Gravity  of  liiquids. — To 

find  the  specific  gravity  of  any  particular  liquid,  compared 

with  that  of  water,  it  is  only  necessary  to  weigh 

equal  bulks  and  divide  the  weight  of  the  liquid 

by  the  weight  of  the  water.     To  weigh  equal 

bulks  of  liquid,  the  simplest  and  most  accurate 

way  is  to  weigh  them  in  succession  in  the  same 

vessel,  taking  care  that  it  is  equally  full  on  both 

occasions. 

The  vessel  commonly  used  when  small  quan- 
tities are  to  be  weighed  is  shown  in  Fig.  27. 
It  is  easily  made  by  blowing  a  bulb  on  a  glass 
tube.  On  that  portion  of  the  tube  that  is  nar- 
rowed by  being  drawn  out  over  a  flame,  a  scratch 
is  made  with  a  diamond  or  a  file.  The  bulb  is  P'°-  ^ 
filled  up  to  the  scratch  with  the  liquid,  and  is  then  weighed, 
emptied,  cleaned,  dried,  filled  with 
water,  and  again  weighed.  In  these  ex- 
periments, care  should  always  be  taken 
that  both  liquids  have  the  same  temper- 
ature. This  is  easily  accomplished  by 
immersing  the  bulb  filled  with  liquid  for 
some  time  in  water,  part  of  which  is 
later  used  in  the  second  weighing. 

A  form  of  apparatus,  devised  by 
Doctor  Sprengel,  for  determining  the 
specific  gravity  of  liquids,  consists  of 
an  elongated  U  tube.  Fig.  28,  the  ends  of  which  terminate  in 
the  two  capillary  tubes  A,  B,  bent  at  right  angles  in  opposite 
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directions.  The  shorter  tube  A  is  narrower  at  the  end  than 
the  longer  one.  The  horizontal  part  of  the  wider  tube  is 
marked  near  the  bend  with  a  fine  line*  The  U  tube  is  filled 
by  suction,  the  little  bulb  apparatus »  Fig*  29,  having  been 
previously  attached  to  the  narrow  capiliarv 
tube  by  a  piece  of  rubber  tubiBj^,  It  is  then 
detached  from  the  bulb,  placed  iu  water 
almost  to  the  bends  of  the  capillary  tubes, 
left  there  iintU  it  has  assumed  the  tenlpe^ 
ature  of  the  water,  and  after  careful  adjust- 
ment of  the  volume  of  the  liquid  up  to  the 
mark  in  the  wider  capillary  tube,  it  is  taken 
out,  dried,  and  weighed. 
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40*  Hydrometers. — Instruments  called 
hydrometers  are  in  general  use  for  determin- 
ing quickly  and  accurately  the  specific  gravities  of  liquids 
and  some  forms  of  solids.  There  are  two  kinds;  viz,, 
hydrometers  of  constant  weight,  as  Baum^'s;  hydrometers  of 
constant  voJume,  as  Nicholson's. 

A  hydrometer  of  constant  weight  is  shown  in  Fig,  30.  It 
consists  of  a  glass  tube,  near  the  bottom  of  which  are  two 
bulbs.  The  lower  and  smaller  bulb  is  loaded  with 
mercury  or  shot,  so  as  to  cause  the  instrument  to 
remain  in  a  vertical  position  when  placed  in  the 
liquid.  The  upper  bulb  is  filled  with  air,  and  its 
volume  is  such  that  the  whole  instrument  is  lighter 
than  an  equal  volume  of  water. 

The  point  to  which  the  hydrometer  sinks  when 
placed  in  water  is  usually  marked,  the  tube  being 
graduated  above  and  below  in  such  a  manner  that 
the  specific  gravity  of  the  liquid  can  be  read  directly. 
It  is  customary  to  have  two  instruments:  one  with 
the  zero  point  near  the  top  of  the  stem,  for  use  in 
liquids  heavier  than  water,  and  the  other  with  the 
zero  point  near  the  bulb,  for  use  in  liquids  lighter  than  water. 
These  instruments  are  more  commonly  used  for  determining 
the  degree  of  concentration  or  dilution  of  certain  liquids,  as 


Pig.  80 


§13      GAUGING  AND  ELEMENTARY  PHYSICS        31 

acids,  alcohol,  milk,  solutions  of  sugar,  etc.,  rather  than  their 
actual  specific  gravities.  They  are  known  as  acidimeiers^ 
alcoholnuiers^  lactometers,  saccharimeters,  etc.,  according  to  the 
use  to  which  they  are  put.  These  instruments  are  graded  in 
difiEerent  ways  according  to  the  purpose  for  which  they  are 
made.  They  either  show  directly  the  specific  gravity  of  the 
liquid,  that  of  water  being  called  1,  or  they  are  graduated  in 
degrees  BaumSy  Twaddel,  etc. 

The  hydrometer  used  by  the  United  States  internal-revenue 
service  for  determining  the  percentage  of  proof  of  alcoholic 
liquids  is  so  graduated  that  the  scale  indicates  zero  when 
immersed  in  pure  water  at  60°  F.;  200  in  absolute  alcohol  at 
60°  F.;  and  100  in  proof  spirits  at  60°  F.  The  introduction 
of  any  substance  into  an  alcoholic  liquid  either  increases  or 
diminishes  the  specific  gravity.  Consequently,  the  hydrom- 
eter will  sink  lower  in  the  mixture  if  its  specific  gravity  is 
less  than  that  of  the  alcoholic  liquid  before  the  introduction 
of  any  substance.  If  the  specific  gravity  of  the  mixture 
is  increased  by  the  introduction  of  any  substance,  the 
hydrometer  will  not  sink  so  far  as  it  did  in  the  alcoholic 
liquid. 

41.  Usingr  a  Hydrometer. — In  order  to  use  a  hydrom- 
eter, proceed  as  follows:  Fill  the  hydrometer  jar  to  the 
mark  with  the  liquid  under  examination,  allow  the  filled  jar 
to  stand  for  about  2  minutes,  then  return  the  liquid  into  the 
original  container;  fill  again  the  hydrometer  jar;  let  it  stand 
for  a  minute  or  two.  Now  take  the  temperature  of  the  liquid 
and  note.  Carefully  drop  the  hydrometer  in  the  liquid,  let  it 
come  to  rest,  and  read  off  the  graduation  mark.  This  is 
sometimes  rather  difficult,  as  air  bubbles  gather  around  the 
stem  of  the  hydrometer  and  the  liquid  rises  up  the  stem 
owing  to  capillary  attraction.  It  has  become  the  rule  to 
read  the  first  line  below  the  surface  and  to  call  this  the  true 
specific  gravity. 

42.  Capillary  Attraction. — Capillary  attraction  is  due 
to  the  molecular  forces,  adhesion  and  cohesion,  which  produce 
disturbing  efiEects  on  the  surface  of  a  liquid.     When  a  solid 
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body  is  immersed  in  a  liquid,  the  liquid  .is  elevated  above  or 
depressed  below  the  g^eneral  level. 

Adhesion  is  the  molecular  attractioQ 
exerted  betv^een  the  surfaces  of  bodies  in 
contact  by  which  they  stick  together. 

Cohesion  is  the  force  that  unites  adjacent 
molecules  of  the  same  nature  so  that  the 
body  resists  being  pulled  to  pieces. 

The  liquid  in  the  vessel,  Fig.  31,  is 
elevated  in  a  concave  curve  by  the  aide 
of  the  hydrometer  because  the  adhesioD 
of  the  molecules  of  the  liquid  for  those  o( 
the  solid  (glass  hydrometer)  is  greater 
than  the  cohesion  between  the  molecules 
of  the  liquid.  The  in t em  al -re venue  senicc 
requires  that  the  first  line  below  the  gen- 


Pio.  « 


er&l  surface  be  read  on  the  hydrometer. 


PKEUMATICS 


PRESSURE    OF    OASES 

43.  Pneumatics  is  that  branch  of  mechanics  that  treats 
of  the  properties  and  pressures 
of  gases. 

44.  The  most  striking 
feature  of  all  gases  is  their 
great  expansibility.  //  we  in- 
ject a  quantity  of  gas^  however 
small,  into  a  vessel,  it  will  ex- 
pand and  fill  that  vessel.  If  a 
bladder  or  a  football  is  partly 
filled  with  air  and  placed  under 
a  glass  jar  (called  a  receiver), 
from* which  the  air  has  been 
exhausted,  the  bladder  or  foot- 
ball will  immediately  expand,  as  shown  in  Fig.  32, 
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The 
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force  that  a  gas  always  exerts  when  confined  in  a  limited 
space  is  called  tension.  The  word  tension  in  this  case 
means  pressure,  and  is  only  used  in  this  sense  in  reference 
to  ST^ses. 

46.  As  water  is  the  most  common  type  of  fluids,  so  air 
is  the  most  common  type  of  gases.  It  was  supposed  by  the 
ancients  that  air  had  no  weight,  and  it  was  not  until  about 
the  year  1650  that  the  contrary  was  proved.  The  ratio  of  the 
weight  of  a  volume  of  air  at  60°  F.,  under  atmospheric  pres- 
sure, to  that  of  an  equal  volume  of  water  under  the  same 
conditions,  is  about  1  :  816;  that  is, 
under  these  conditions  air  is  only 
about  tIt  as  heavy  as  water.  It  has 
been  shown  that  if  a  body  is  im- 
mersed in  water  and  weighs  less 
than  the  volume  of  water  displaced, 
the  body  will  rise  and  project  partly 
out  of  the  water.  The  same  is  true, 
to  a  certain  extent,  of  air.  If  a  vessel 
made  of  light  material  is  filled  with  a 
gas  lighter  than  air,  so  that  the  total 
weight  of  the  vessel  and  gas  is  less 
than  the  air  they  displace,  the  vessel 
will  rise.  It  is  on  this  principle  that 
baloons  are  made. 

46.  Pressure  ol  the  Atmos- 
phere.— Since  air  has  weight,  it  is 
evident  that  the  enormous  quantity 
of  air  that  constitutes  the  atmosphere 
must  exert  a  considerable  pressure  on 
the  earth.  This  is  easily  proved  by 
taking  a  long  glass  tube  closed  at 
one  end  and  filling  it  with  mercury. 
If  the  finger  is  placed  over  the  open 
end  so  as  to  keep  the  mercury  from  running  out,  the  tube 
inverted  and  placed  in  a  cup  of  mercury,  as.  shown  in  Fig.  33, 
the  mercury  will  fall,  then  rise,  and  after  a  few  oscillations 
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win  come  to  rest  at  a  height  o£  29.92,  or  roughly  30  inches, 
at  sea  level*  above  the  top  of  the  mercury  in  the  cup. 

Now,  if  the  atmosphere  has  weight,  it  must  press  on  every 
square  imii  of  the  surface  of  the  mercury  in  the  cup  witb 
equal  intensity^  except  on  that  part  of  the  surface  covered 
by  the  tube.  According  to  Pascal's  law,  which  is  given  in 
Art.  22,  this  pressure  is  transmitted  equally  in  all  directions. 
There  bein^  nothing  in  the  tube,  except  the  mercury,  la 
counterbalance  the  upward  pressure  of  the  air,  the  mercury 
falls  in  the  tube  until  it  exerts  a  downward  pressure  on  the 
upper  surface  of  the  mercury  in  the  cup  sufficiently  great  to 
counterbalance  the  upward  pressure  produced  by  the  atmos- 
phere. In  order  that  there  shall  be  equilibrium,  the  pressure 
of  the  air  per  unit  of  area  on  the  upward  surface  of  the  mer- 
cury in  the  cup  must  be  equal  to  the  pressure  exerted  per 
unit  of  area  by  the  mercury  inside  the  tube  at  the  level  of  the 
surface  of  the  mercury  in  the  cup. 

Suppose  that  the  area  of  the  inside  of  the  tube  is  I  square 
inch»  then,  since  mercury  is  13.6  times  as  heavy  as  water, 
the  weight  of  the  mercurial  column  is 

MHtt  X  13.6  X  30  =  14.7574  pounds 

The  actual  height  of  the  mercury  is  a  little  less  than 
30  inches,  and  the  actual  weight  of  a  cubic  inch  of  distilled 
water  is  a  little  less  than  .03617  pound.  When  these  con- 
siderations are  taken  into  account,  the  average  weight  of 
the  mercurial  column  at  the  level  of  the  sea,  when  the 
temperature  is  60°  F.,  is  14.69  pounds,  or  practically 
14.7  pounds.  Since  this  weight,  when  exerted  on 
1  square  inch  of  the  liquid  in  the  glass,  just  produces 
equilibrium,  it  is  plain  that  the  pressure  of  the  outside  air 
is  14.7  pounds  on  every  square  inch  of  surface. 

47.  Vacuum. — The  space  between  the  upper  end  of 
the  tube  and  the  upper  surface  of  the  mercury  is  called  a 
vacuum,  meaning  that  it  is  an  entirely  empty  space  and 
does  not  contain  any  substance — solid,  liquid,  or  gaseous. 
If  there  were  a  gas  of  some  kind  there,  no  matter  how  small 
the  quantity  might  be,  it  would  expand  and  fill  the  space, 
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and  its  tension  would  cause  the  column  of  mercury  to  fall  and 
become  shorter,  according  to  the  amount  of  gas  or  air  present. 
The  condition  then  existing  in  the  space  would  be  called  a 
partial  vacuum,  

PUMPS 

48.  Pumps  are  machines  for  lifting  or  conveying 
fluids. 

49.  How  Water  Flows  Into  a  Pump. — Pumps  are 
frequently  so  located  that  the  fluid  must  flow  into  the  pump 
cylinder  by  atmospheric  pressure  on  the  surface  of  the  fluid 
external  to  the  suction  pipe;  that  is,  by  the  action  of  the 
pump,  a  vacuum  of  more  or  less  perfection  is  produced  in 
the  pump  chamber.  If  the  end  of  the  suction  pipe,  which 
is  the  pipe  connecting  the  pump  chamber  with  the  water,  is 
submerged,  the  excess  of  pressure  on  the  surface  of  the 
water  outside  of  the  suction  pipe  will  cause  the  water  to 
rise  in  the  suction  pipe  until  the  pressure  due  to  the  weight 
of  the  column  equals  the  pressure  of  the  atmosphere. 

50.  Theoretical  Liift  of  a  Pump. — The  pressure  of 
the  atmosphere  is  constantly  changing.  For  practical  pur- 
poses, the  pressure  at  sea  level  is  taken  as  30  inches  of 
mercury,  or  14.7  pounds  pressure  per  square  inch.  Since  a 
pressure  of  1  pound  per  square  inch  is  equal  to  that  exerted 
by  a  column  of  water  2.809  feet  high,  the  theoretical  height 
that  water  can  be  raised  by  a  perfect  vacuum  at  sea  level  is 
14.7  X  2.309  =  33.94  feet.  Since  the  atmospheric  pressure 
becomes  less  as  the  altitude  increases,  it  follows  that  the 
greater  the  altitude,  the  less  the  theoretical  and  practical 
lift  by  atmospheric  pressure  will  be.  To  find  the  theoretical 
height,  in  feet,  to  which  water  can  be  lifted  at  any  altitude, 
multiply  the  barometric  reading  in  inches  by  1.133. 

51.  For  water  holding  foreign  substances  in  suspension, 
or  for  other  liquids,  the  theoretical  lift  can  be  found  by 
dividing  the  theoretical  height  to  which  water  can  be  lifted 
at  the  existing  atmospheric  pressure,  as  shown  by  the 
barometer,  by  the  specific  gravity  of  the  liquid. 
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53,  Actual  Lift  of  a  Pamp. — Since  a  perfect  vacuum 
cannot  be  obtained  on  account  of  mechanical  imperlectiotis, 
air  contained  in  the  water^  and  the  vapor  of  the  water  itself, 
the  actual  height  to  which  it  can  be  lifted  is  only  about 
.82  of  the  theoretical  height,  which  ratio  is  good  only  for 
pure  water, 

53*  The  Air  Pump,--The  air  pump  is  an  instrument 
for  removing  air  from  a  given  space.  A  section  illustrating 
the  principal  parts  of  a  pump  is  shown  in  Fig,  34  and  a  com- 


Fig.  34 

plete  apparatus  is  shown  in  Fig.  35.  The  closed  vessel  R  is 
called  the  receiver,  and  the  space  that  it  encloses  is  that 
from  which  it  is  desired  to  remove  the  air.  The  receiver 
usually  is  made  of  glass,  and  the  edges  are  ground  so  as  to 
be  perfectly  air-tight;  when  made  in  the  form  shown,  it  is 
called  a  bell-jar  receiver.  The  receiver  rests  on  a  horizontal 
plate,  in  the  center  of  which  is  an  opening  communicating 
with  the  pump  cylinder  C  by  means  of  the  passage  //.  The 
pump  piston  accurately  fits  the  cylinder,  and  has  a  valve  V 
opening  upwards.  Where  the  passage  tt  joins  the  cylinder, 
another  valve  V  is  placed,  which  also  opens  upwards.  When 
the  piston  is  raised,  the  valve  V  closes,  and,  since  no  air  can 
get  into  the  cylinder  from  above,  the  piston  leaves  a  vacuum 
behind  it.      The  pressure  on  V  being  now  removed,  the 
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tension  of  the  air  in  the  receiver  R  causes  V  to  rise;  the  air 
in  the  receiver  and  passage  /  /  then  expands  so  as  to  occupy 
the  additional  space 
provided  by  the  up- 
ward movement  of  the 
piston.  The  piston  is 
now  pushed  down,  the 
valve  V  closes,  the 
valve  V  opens,  and 
the  air  in  C  escapes. 
The  lower  valve  V  is 
sometimes  supported, 
as  shown  in  Fig.  34, 
by  a  metal  rod  passing 
through  the  piston  and 
fitting  it  somewhat 
tightly.  When  the  pis- 
ton is  raised  or  low- 
ered, this  rod  moves 
with  it.  A  button  near 
the  upper  end  of  the 
rod  confines  its  motion 
within  very  narrow  limits,  the  piston  sliding  on  the  rod 
during  the  greater  part  of  the  journey.  In  the  complete 
form  of   the  apparatus  shown   in   Fig.  35,  communication 

between  receiver  and  pump  is  made  by 

means  of  the  tube  t. 

54.  Pipette. — A  pipette,  sometimes 
called  a  thief ,  is  a  glass  tube,  usually  with 
a  bulb  or  enlargement  to  it,  drawn  to  a 
point  at  one  end.  This  [instrument  is,  as 
a  rule,  used  to  fill  the  hydrometer  jar.  It 
is  filled  by  sucking  the  liquid  up  in  it  and 
covering  the  upper  end  with  the  finger, 
as  shown  in  Fig.  36.     Then,  by  a  slight 

release  of  the  pressure  of  the  finger  the  liquid  is  allowed  to 

flow  slowly  out. 
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THE    SIPHON 

55.     Theory  of  the  SIphon.^The  action  of  the  siphon 

illustrates  the  effect  of  atmospheric  pressure.  The  siphon  is 
simply  a  bent  tube  having  unequal  legs,  open  at  both  ends, 
and  is  used  to  convey  a  liquid  from  a  higher  point  to  a  lower 
one  over  an  interraediaie  point  that  is  higher  than  either. 
In  Fig*  37,  a  and  d  are  two  vessels,  A  being  lower  than  a,  and 
ac6  is  the  bent  tube,  or  siphon.     Suppose  this  lube  to  be 

filled  with  water  and  placed  in  the 

fy^i^^^-j^^^^  vessels  as  shown,  with  the  short 

/y^     j     ^y\  leg  ac  in  the  vessel  a.    The  water 

i  will  flow  from   the  vessel  a  into 

i  the  vessel  d  as  long  as  the  level 

I^T  UJM-le  ^^   the  water   in  ^   is   below  the 

^^S  :^^l  \  level   of   the  water  in  a   and  the 

^^^  Qjf  I  level  of  the  water  in  a  is  above 

^^S^^    \  the    lower    end    of    the    tube   ac. 

!  The  atmospheric  pressure  on  the 

}  surfaces  of  a  and  ^  tends  to  force 

jwrnr   TTJJM    the  water  up  the  tubes  ac  and  itc, 
rfllj^  iMM     When    the    siphon    is    filled    with 
l^^^^Sf      water,  each  of  these  pressures  is 
-'  ^"^"^^      counteracted  in  part  by  the  pres- 

^'®-  ^  sure  of  the  water  in  that  leg  of  the 

siphon  that  is  immersed  in  the  water  on  which  the  pressure  is 
exerted.  The  atmospheric  pressure  opposed,  to  the  weight 
of  the  longer  column  of  water  will,  therefore,  be  resisted 
more  strongly  than  that  opposed  to  the  weight  of  the  shorter 
column;  consequently,  the  pressure  exerted  on  the  shorter 
column  will  be  greater  than  that  on  the  longer  column,  and 


this  excess  of  pressure  will  produce  motion. 


56.  Classification  ol  Pumps. — Pumps  may  be  divided 
into  three  general  divisions,  according  to  the  service  they 
perform;  mz.y  stiction  pumps,  lifting  pumps,  and  force  pumps. 
They  may  also  be  divided  into  two  general  classes — single- 
acting  and  double-acting  pumps — according  as  they  take  water 
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on  one  side  or  on  both  sides  of  the  water  piston.  Accordingf 
to  the  arrangement  of  ^J^e  pump  cylinders,  they  are  classi- 
fied as  simple^  duplex,  or  triplex  pumps.  As  pumps  displace 
the  liquids  in  various  ways,  they  may  also  be  divided 
according  to  the  method  of  displacement,  into  reciprocating^ 
centrifugal,  and  rotary  pumps.  Reciprocating  pumps  only 
will  be  considered  here. 


67.  The  Suction  Pump. — A  section  of  an  ordinary 
suction  pump  is  shown  in  diagrammatic  form  in  Fig.  38. 
Suppose  that  in  (a)  the  piston,  or  backet  as  it  is  commonly 
termed,  is  at  the  bottom  of  the  cylinder  and  just  on  the  point 
of  moving  upwards  in  the  direction  of  the  arrow.  As  the 
piston  rises,  it  leaves  a  partial  vacuum  behind  it,  and  the 
atmospheric  pressure  ^  Vi\ 

on  the  surface  of  the  Jff  J|t 

water  in  the  well 
causes  it  to  rise  in 
the  pipe  P.  The 
water  rushes  up  the 
pipe  and  lifts  the  suc- 
tion valve  F, .  filling 
the  space  in  the  cyl- 
inder B  caused  by  the 
displacement  of  the 
piston.  When  the  end 
of  the  piston  stroke 
has  been  reached,  the 
water  entirely  fills 
the  space  between  the 
bottom  of  the  piston 
and  the  bottom  of  the 
cylinder,  also  the  pipe  P. 
its  down  stroke,  the  water  in  the  chamber  B  begins  to  flow 
back  into  the  well,  and  its  downward  flow  forces  the  valve  V 
to  its  seat,  thus  preventing  any  further  escape  of  the  water. 
As  the  piston  descends,  the  water  must  give  way  to  it,  and 
since  the  suction  valve  V  is  closed,  the  bucket  valves  »,  u 

126I>— 28 


<«^  Fio.  88  ^> 

The  instant  the  piston  begins 
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ttiiist  open,  and  thus  allow  the  water  to  pass  through  the 
piston,  as  shown  in  (i)»  When  the  piston  has  reached  the 
end  of  its  downward  stroke  and  commenced  its  upward 
movement  a^ain,  the  water  flowing  through  the  piston 
quickly  closes  the  valves  «,  u.  All  the  water  resting  on  the 
top  of  the  piston  is  then  lifted  hy  the  piston  on  its  upward 
stroke  and  discharged  through  the  spout  ^;  the  valve  K again 
opens  and  the  water  fills  the  space  below  the  piston,  as  before. 

58-  It  is  evident  that  the  distance  between  the  piston 
when  at  the  top  of  its  stroke  and  the  surface  of  the  water  in 
the  well  must  not  exceed  34  feet,  the  highest  column  of  water 
that  the  pressure  of  the  atmosphere  will  sustain,  since*  other- 
wise, the  water  in  the  pipe  will  not  rise  and  fill  the  cylinder 
as  the  piston  ascends.  In  practice,  this  distance  shal]  not 
exceed  28  feet,  because  there  is  a  little  air  left  between  the 
bottom  of  the  piston  and  the  bottom  of  the  cylinder,  a  little 
air  leaks  through  the  valves,  which  are  not  perfectly  atr-tight. 
and  a  pressure  is  needed  to  raise  the  valve  against  its  own 
weight,  which,  of  course,  acts  downwards. 

There  are  many  varieties  of  the  suction  pump,  differing 
principally  in  the  construction  of  the  valves  and  piston,  but 
the  principle  is  the  same  in  all. 

59.  The  lilftlng:  Pump. — In  some  cases,  it  is  desired  to 
raise  water  higher  than  it  can  be  forced  by  the  pressure  of 
the  atmosphere  into  the  chamber  of  a  simple  suction  pump, 
such  as  is  shown  in  Fig.  38.  To  accomplish  this,  the  pump 
chamber  with  its  bucket  and  valves  «,  u  are  set  at  a  distance 
above  the  supply  not  exceeding  that  to  which  the  air  will 
successfully  force  the  water.  A  closed  pipe  P'^  Fig.  39, 
called  the  delivery,  or  discharge,  pipe,  is  then  led  from  the 
upper  part  of  the  chamber  to  the  point  where  it  is  desired 
to  deliver  the  water.  Such  a  pump  is  often  called  a  lifting 
pump. 

In  order  to  prevent  the  leakage  of  water  around  the  piston 
rod,  a  stuffingbox  S  is  provided.  The  lower  end  of  the  dis- 
charge pipe  P'  is  sometimes  fitted  with  a  valve  c  to  prevent 
the  water  flowing  back  into  the  pump  chamber;  this  valve  is 
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lot  essential  to  the  operation  of  the  pump,  however,  since 
he  valve  V  prevents  the  water  in  the 
liamber  and  discharge  pipe  from  flow- 
Dg  back  during  the  downward  motion 
)i  the  piston. 

While  it  is  customary  to  consider 
ifting  pumps  and  suction  pumps  as ' 
wo  types  of  pumps,  there  is  in  reality 
lo  difiEerence  in  their  operation,  as  a 
:areful  study  of  Figs.  38  and  39  will 
how.  The  only  difference  is  that  the 
vater  is  discharged  by  a  suction  pump 
it  the  level  of  the  pump,  while  a  lift- 
ng  pump  discharges  the  water  above 
he  level  of  the  pump. 


60.  Force  Pumps. — The  force 
)ump  differs  from  the  lifting  pump 
n  one  important  particular,  that  is,  in 
:he  fact  that  its  piston  is  solid.  A 
section  of  a  force  pump  is  shown  in 


(•) 
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Fig.  40.  As  the  pis- 
ton ascends,  as  shown 
in  (a)y  the  pressure 
of  the  atmosphere 
forces  the  water  up 
the  suction  pipe  P\ 
the  water  opens  the 
suction  valve  V  and 
flows  into  the  pump 
cylinder.  When  the 
piston  moves  down, 
as  shown  in  (b),  the 
suction  valve  is 
closed  and  the  deliv- 
ery valve  V  opened. 
The  water  in  the  pump 


rylinder  is  now  forced  up  the  delivery  pipe  P',     When  the 
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piston  again  Begins  to  move  upwards,  the  delivery  valve 
is  closed  by  the  water  above  it  and  the  suction  valve 
opened  by  the  pressure  of  the  atmosphere  on  the  water 
below  it. 

61.  Plungrer  Pumps. — When  force  pumps  are  used  to 
convey  water  to  great  heights  or  to  force  water  against 
heavy  pressures,  the  great  pressure  of  the  water  makes  it 
extremely  difficult  to  keep  the  water  from  leaking  past  the 

piston,  and  the  con- 
stant  repairing  and 
renewal  of  the  piston 
packing    becomes  a 
nuisance  and  involves 
serious  expense.   To 
obviate  this  draw- 
back, plunger  pumps 
have  been  designed, 
one  of  which  is  shown 
diagrammatically   in 
Fig.  41.     The  action 
does  not  differ  in  any 
way  from  that  of  the 
piston    force    pump. 
During  the  up  stroke 
of    the   plunger,   the 
suction  valve  is  open 
and    the    delivery 
valve  is  closed;  dur- 
ing the  down  stroke,   the   suction  valve   is  closed  and  the 
delivery  valve  is  open. 

62.  The  force  pumps  shown  so  far  are  single-acting, 

that  is,  the  water  is  forced  into  the  delivery  pipe  only  during: 
the  down  stroke  or  forward  stroke  of  the  piston  or  plunger. 
Force  pumps,  either  of  the  piston  or  plunger  pattern,  may 
be  constructed  so  as  to  force  water  into  the  delivery  pipe 
both  during  the  forward  and  return  stroke.  They  are  then 
called  double-acting. 


Fio.  41 
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63*  A  double-acting:  force  pump  of  the  piston  pattern 
is  shown  in  Fig.  42.  Such  a  pump  has  two  sets  of  suction 
valves  and  delivery 
valves,  one  set  for 
each  side  of  the  piston. 
With  the  piston  moving 
in  the  direction  of  the 
arrow,  the  pressure  of 
the  atmosphere  forces 
the  water  up  the  suc- 
tion pipe  P  into  the 
left-hand  end  of  the 
pump  cylinder,  the  left- 
hand  suction  valve 
opens  and  the  left-hand 
delivery  valve  is  closed. 
The  piston  in  moving 
to  the  right,  displaces 
the  water  in  the  right- 
hand  end  of  the  pump  cylinder;  as  a  consequence,  the  right- 
hand  suction  valve  is  closed  and  the  right-hand  delivery 
valve  opens.     The  water  now  flows  up  the  delivery  pipe  P'. 

Imagine  that  the 
piston  is  at  the  end  of 
its  stroke  and  com- 
mences to  move  to  the 
left.  Its  first  move- 
ment promptly  closes 
the  left-hand  suction 
valve  and  opens  the 
left-hand  delivery 
valve.  It  also  closes 
the  right-hand  deliv- 
ery valve  and  opens 
the  right-hand  suc- 
tion valve.  It  is  thus 
seen  that  with  the  arrangement  given,  which  shows  the  prin- 
ciple of  operation  of  all  double-acting  pumps,  the  piston  will 
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discharge  water  both  during  the  forward  and  the  return 
stroke.  While  the  pump  shown  is  a  horizontal  pump,  it  may 
be  vertical  as  well. 

64.  In  Fig.  43  is  shown  a  hand  force  pump  used  by  oil 
and  liquor  dealers.  This  pump  is  adapted  to  all  the  uses  of 
a  lift  or  force  pump.  The  barrel  attachment  A  is  tapering 
and  can  be  used  in  different-sized  casks.  With  connecting 
pipe  or  hose,  the  fluids  can  be  emptied  from  the  cask  and 
transferred  from  the  cellar  to  any  part  of  a  building. 


HEAT 


NATURE    OF    HEAT 

65.  Although  scientists  differ  as  to  the  exact  nature  of 
heat,  it  is  assumed  that  heat  is  a  form  of  energy  and  also 
a  kind  of  motion.  It  is  not  the  purpose  to  enter  into  the 
various  theories  regarding  heat,  but  as  much  of  the  gener- 
ally accepted  theory  will  be  given  as  will  be  necessary  to 
make  clear  the  principles  that  are  to  follow. 

The  minute  molecules  of  which  all  bodies  are  composed 
play  a  very  important  part  in  the  theory  of  heat.  Each 
molecule  attracts  the  molecules  surrounding  it  in  a  manner 
similar  to  the  attraction  between  the  earth  and  bodies  near 
its  surface,  only  with  a  much  greater  force  in  proportion  to 
their  sizes.  Without  8:c)in«^  into  any  theory  regarding:  the 
precise  nature  of  heat,  it  will  be  taken  for  granted  that  each 
molecule  has  a  rapid  vibratory  motion  to  and  fro,  and  that 
all  molecules  are  kept  from  one  another  by  the  attractive 
force  between  them;  this  attractive  force  is  known  as  cohesion; 
without  it,  everything  throughout  the  universe  would  instantly 
crumble  into  the  finest  dust. 

The  exact  shape  of  molecules  has  not  been  determined, 
but  it  is  generally  supposed  that  they  are  spherical  and  that 
they  are  a  considerable  distance  apart,  compared  with  their 
size.  Applying  heat  to  a  body,  increases  the  vibrations  ot 
the  molecules  in  proportion  to  the  amount  of  heat  applied. 
In  consequence  of  this  increase,  the  distance  through  which  a 
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molecule  moves  is  increased,  and  the  force  of  cohesion  is 

proportionally  lessened.     If  enough  heat  is  added  to  a  solid, 

the  force  of  cohesion  is  so  far  overcome  that  the  body  becomes 

liquid,  i.  e.,  it  melts;  and  if  still  more  intense  heat  is  applied, 

the  once  solid  body  becomes  a  vapor.     So  long  as  it  is  kept 

at  this  temperature,  the  force  of  cohesion  has  no  effect, 

because  the  number  of  vibrations  has  been  so  far  increased 

that  the  distance  between  any  two  molecules  has  become  too 

S^eat  for  the  force  of  cohesion  to  act.    If  the  vapor  is  cooled, 

the  number  of  vibrations  and  also  the  distance  between  any 

two  molecules  will  decrease,  the  force  of  cohesion  will  begin 

to  act,  and  the  body  will  become  a  liquid.     If  cooled  further 

and  a  sufficient  quantity  of  heat  is  removed  (in  other  words,  if 

the  number  of  vibrations  is  so  far  decreased  that  the  molecules 

are  comparatively  near  together) ,  the  body  will  become  a  solid 

and  will  remain  in  this  state  until  the  temperature  is  again 

increased  to  the  melting  point. 

If  a  body  is  heated  and  brought  near  the  hand,  the  sensa- 
tion of  warmth  is  felt;  if  heat  is  removed  from  this  same 
body  and  it  is  again  brought  near  the  hand,  the  sensation  of 
cold  is  felt.  The  heat  that  thus  manifests  itself  is  called 
sensible  heat,  because  any  change  from  any  state  to  a  hotter 
or  colder  one  is  indicated  at  once  by  the  sense  of  feeling. 
The  more  sensible  heat  a  body  possesses,  the  hotter  it  is;  the 
more  sensible  heat  taken  away  from  it,  the  colder  it  is. 


TEMPERATURE 

66.  The  most  common  heat  measure  that  we  have  is  that 
gained  by  means  of  the  sensation  of  warmth  it  produces. 
According  to  the  character  of  this  sensation,  a  body  is  said 
to  be  cold,  warm,  or  hot.  These  terms  all  refer  to  the  power 
that  one  body  has  of  communicating  heat  to  other  bodies. 
The  measure  of  this  power  is  termed  temperature^  which  may 
be  more  exactly  embodied  in  the  following  definition:  The 
temperature  of  a  body  is  a  ??jeasure  of  the  intensity  of  its  heat, 
and  is  further  defiiied  as  the  thermal  state  of  a  body  considered 
with  reference  to  its  power  of  communicating  heat  to  other  bodies. 
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67.     The  Thermometer* — The    thermometer  is  an 
instrument  for  tneasuringf  temperature.     For  scientific  pur- 
poseSf   sensation  is   not  a  sufficiently   accurate    metbod  of 
measuring  temperature?  accordingSy,  temperature  is  usually 
measured  by  the  effect  produced  by  heat  on  certain  bodies. 
Among  the  effects  produced*  one  of  the  most  convenient  to 
measure  is  the  expansion  that  most  bodies  experience  'with  a 
rise  of  tern  per  ature»     This  expansion  is  distinctly  perceptible 
in  solids;  it  occurs  to  a  greater  extent  In  liquids*  and  most 
of  all  with  gases*     For  the  general  purposes  of  temperatare 
measurement,  mercury  and  alcohol  are  the  most  convenient 
substanceSi  the  former  because  it  boils  only  at  a  very  higb 
temperature,  and  the  latter  because  it  freezes  only  at  the  most 
intense  cold  produced  by  ordinary  means*     Mercury  boils 
at  a  temperature  of  662^  F.,  and  solidifies  at  a  temperature 
of  —40°  F,     Alcohol  boils  at  a  temperature  of  172°  F.  and 
freezes  at  a  temperature  of  —203^  F.     One  of  these  liquidSi 
enclosed  in  a  suitable  vessel,  constitutes  the  temperature- 
measuring:  instrument  termed  a  thermometer— the  raer* 
curial    thermometer    being   used    to    measure    temperatures 
between  —97°  F.  and  212°  Fm  and  the  alcohol  thermometer 
to  measure  temperatures  below  —  97°  F, 

In  constructing  a  thermometer,  a  bulb  is  blown  at  one  end 
of  a  glass  tube  having  a  very  narrow  bore;  the  bulb  and  a 
portion  of  this  tube  are  next  filled  with  carefully  purified 
mercury,  which  is  boiled  so  that  all  air  and  moisture  is  driven 
out  of  the  tube;  the  open  end  is  then  hermetically  sealed  by 
fusing  the  glass  itself.  The  bulb  and  a  portion  of  the  tube 
are  thus  filled  with  mercury  while  the  remainder  of  the  tube 
is  a  vacuum,  save  for  the  presence  of  a  minute  quantity  of 
mercury  vapor.  On  heating  the  bulb  of  this  instrument,  the 
mercury  expands  and  rises  in  the  stem.  Heat  has  a  tend- 
ency to  so  distribute  itself  throughout  any  body  or  series 
of  bodies  as  to  make  them  of  the  same  temperature;  conse- 
quently, if  the  thermometer  is  placed  in  contact  with  the 
body  whose  temperature  it  is  desired  to  measure,  a  redistri- 
bution of  heat  occurs  until  the  two  are  at  the  same  tempera- 
ture.    That  is  to  say,  if  the  body  is  the  colder  it  receives 
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heat  from  the  thermometer,  and  if  it  is  hotter  it  yields  heat 
to  the  thermometer,  until  the  temperatures  of  the  two  are 
the  same.  The  two  being  in  efficient  contact,  this  stage  is 
indicated  by  the  mercury  becoming  stationary  in  the  ther- 
mometer tube.  Now,  the  mercury  is  constant  for  any  one 
temperature;  therefore,  to  register  temperature,  it  is  only 
necessary  to  have,  further,  a  scale  or  series  of 
crraduations  attached  to  the  stem  of  the  instru- 
ment, by  which  the  temperature  may  always  be 
read. 

68.  Thermoineter  Scales. — In  Fig.  44  is 
shown  a  mercurial  thermometer  with  two  sets 
of  graduations  on  it.  The  one  on  the  left  F  is 
the  Fahrenheit  thermometer ^  so  named  after  its 
inventor,  and  is  the  one  commonly  used  in  this 
country  and  in  England;  the  one  on  the  right  C 
is  the  centigrade  thermometer^  and  is  used  by 
scientists  throughout  the  world  on  account  of  the 
graduations  being  better  adapted  for  calculations. 

In  graduating  thermometers,  the  two  fixed  points 
of  temperature  almost  universally  employed  are 
the  temperatures  of  melting  ice,  and  of  the  steam 
from  boiling  water  at  atmospheric  pressure.  Cer- 
tain simple  precautions  being  taken,  these  tem- 
peratures are  always  constant.  It  is,  in  addition, 
necessary  to  graduate  the  thermometers  so  as  to 
register  temperatures  intermediate  between  these 
two  points,  and  also  below  and  above  them.  The 
most  convenient  system  of  graduation  is  that  of 
Celsius,  known  as  the  centigrade  scale.  In  this 
scale,  the  distance  between  the  melting  point 
of  ice  (or  the  freezing  point  of  water,  as  it  is  commonly 
called)  and  the  temperature  of  steam  at  atmospheric  pres- 
sure (this  latter  temperature  is  more  commonly  described  as 
being  that  of  the  boiling  point  of  water)  is  divided  into 
100  equal  graduations,  or  degrees.  The  freezing  point  is 
called  zero,  or  0°,  and  the  boiling  point  100°.     Degrees  of 
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the  same  value  are  carried  above  and  below  the  boiting  aod 
freesing  pomt8»  respectively;  the  temperature  below  0°  is 
ccmsidered  negative,  and  is  counted  downwards  from  zero: 
thus,  10®  below  freexing  point  is  —10'',  and  so  on*  Degrees 
above  the  boiling  point  are  simply  counted  upwards  from 
sero;  thus,  10®  above  the  boiling  point  is  110®,  and  so  on. 

In  graduating  Fahrenheit  thermometers,  tibe  distimce 
between  the  freezing  and  boiling  points  is  divided  into  180 
equal  parts,  and  degrees  of  the  same  size  are  carried  abo?e 
and  below  the  boiling  and  freezing  points.  Fahrenheit 
assumed  that,  the  greatest  cold  attainable  was  82®  below 
ike  freezing  point,  and  accordingly  took  that  point  as  bis 
MTO  and  reckoned  from  it  upwards.  The  freezing  point  thus 
became  82®  P.,  and  the  boiling  point  82  + 180  »  212^. 
Degrees  below  ihe  Fahrenheit  zero  are  reckoned  downwards 
from  zero  and  kre  considered  as  negative. 

In  Germany  and  Russia,  temperature  is  redtoned  on  tiie 
IUaw9mr  scale,  in  which  the  freezing  poin|t  is  0®  and  the 
boiling  point  is  80®. 

09. '  Obannrinar    Talnes    From    One '  Tlfc«vioiiieter 

Scale  to  Another. — It  is  frequently  necessary  to  be  able 
to   compare   the   readings   on    Fahrenheit    and    centigrade 

scales,  and  to  translate  temperatures  from  one  to  the  other. 
For  example,  what  would  80°  C.  be  on  the  Fahrenheit  scale? 
Since  the  number  of  degrees  between  the  freezing  point 
and  the  boiling  point  on  the  centigrade  scale  is  100,  and 
on  the  Fahrenheit  180,  it  is  evident  that,  if  F  equals  num- 
ber of  degrees  Fahrenheit  and  C  equals  number  of  degrees 
centigrade, 

F:C  =  180:100,  or/' =  ^C  =  ?C; 

also,  C=  ^F=  ^F. 

180  9 

Therefore,  to  change  centigrade  temperatures  into  their 

corresponding  Fahrenheit  values: 

Rule  I. — Multiply  the  temperature^  centtgrade,  by  f  and  add 
32°;  the  result  will  be  the  temperature,  Fahrenheit. 
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To  changfe  Fahrenheit  temperatures  into  their  correspond- 
ing centis^rade  values: 

Rule  II. — Subtract  32°  from  the  temperature^  Fahrenheit^ 
multiply  by  4,  and  the  result  will  be  the  temperature^  centigrade. 

Expressing  these  two  rules  by  means  of  formulas,  let 
tc  =  temperature,  centigrade; 
/.  =  temperature,  Fahrenheit. 

//=  *X/.  +  32°  (1) 

/.  =  *X  (//-32°)  (2) 

ExAMPLB  1.— Change  into  Fahrenheit  temperatures:  (a)  100®  C; 
(b)  4°C.;  {c)  -40«C. 

Solution.- (a)  //  =  f  X  /c  H-  32  =  |  x  100  +  32  =  212®  F.    Ans. 
(b)  //  =  I  X  4  4-  32  =  39.2®  F.    Ans. 
{c)  //  =  I  X  -  40  H-  32  =  -  40®  F.    Ans. 

ExAMPLB  2. — Change  into  their  corresponding  centigrade  tempera- 
tures:    (a)  60®  F.;  [b)  32®  F.;  (r)   -  20®  F. 

Solution.— (a)  /,  =  (//  -  32)  X  f  =  (60  -  32)  x  f  =  16f  ®  C.    Ans. 
{b)  tc  =  (32  -  32)  X  f  =  0®  C.    Ans. 
{€)  /,  =  (-  20  -  32)  X  t  =  -  28|®  C.    Ans. 

70.  Expansion  of  Bodies  by  Heat. — The  volume  of 
any  body — solid,  liquid,  or  gaseous — is  always  changed  if 
the  temperature  is  changed;  nearly  all  bodies  expand  when 
heated  and  contract  when  cooled.  Although  the  expansion 
of  solids  and  liquids  is  very  nearly  uniform  throughout  all 
the  ranges  of  temperature,  water  is  a  marked  exception  to 
the  general  rule.  If  water  is  cooled  from  its  boiling  point, 
it  continually  contracts  until  it  reaches  39.2°  F.,  when  it 
begins  to  expand,  until  it  freezes  at  32°  F.  On  the  other 
hand,  if  water  at  32°  F.  is  heated,  it  contracts  until  it  reaches 
39.2°  F.,  when  it  commences  to  expand.  Therefore,  the 
density  of  water  is  greatest  where  this  change  occurs. 

In  taking  the  specific  gravity  of  liquids,  the  temperature 
of  such  liquids  has  to  be  taken  into  consideration;  in  the 
internal-revenue  service,  the  standard  of  comparison  is  water 
at  a  temperature  of  39.2°  F.  (4°  C).  In  determining  specific 
gravities  of  liquids,  however,  they  are  usually  kept  at  a 
temperature  of  60°  F.  (15.5°  C).    As  it  is  impossible  in 
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practical  work,  such  as  gauging,  etc.,  to  obtain  always  the 
exact  temperature  of  60°  F.,  special  tables  are  computed, 
which  show  the  necessary  corrections  that  have  to  be  made 
if  the  temperature  is  below  or  above  the  standard. 

There  is,  of  course,  a  limit  of  temperature  beyond  which 
the  specific  gravity  of  liquids  cannot  be  taken  correctly. 
Alcohol,  for  instance,  boils  at  about  78°  C.  (172°  F.),  while 
water  boils  at  100°  C.  (212°  F.),  and  if  a  mixture  of  alcohol 
and  water  at  a  temperature  near  the  boiling  point  of  alcohol 
were  taken,  erroneous  results  would  be  obtained  owing:  to 
the  unequal  expansion  of  the  liquids,  due  to  the  different 
temperatures  of  their  boiling  point  and  the  evaporation  that 
takes  place. 

71.  Evaporation. — ^Evaporation  may  be  defined  as 
the  transformation  of  liquid  molecules  into  gaseous  ones, 
and  is  due  to  the  absorption  of  heat  that  raises  the  temper- 
ature of  the  liquid  molecules  to  that  point  of  latent  heat 
at  which  they  become  gasified.  There  are  two  kinds  of 
evaporation:  namely,  surface  evaporation  and  boiling.  The 
former  is  entirely  due  to  the  influence  of  the  conditions  of  the 
atmosphere.  A  liquid  exposed  to  the  atmosphere  in  an  open 
vessel  slowly  absorbs  at  its  surface  the  heat  of  the  atmosphere, 
which  absorption  gradually  raises  the  latent  heat  of  the  mole- 
cules to  that  temperature  at  which  they  change  into  the  state 
of  vapor.  It  may  therefore  be  stated  that  surface  evaporation 
depends  on  decreasing  the  attraction  of  the  surface  molecules 
caused  by  the  atmosphere  surrounding  it.  The  warmer  the 
atmosphere  surrounding  the  molecule,  the  quicker  is  the 
evaporation.  It  has  been  further  found  that  surface  evapora- 
tion depends,  to  a  considerable  degree,  on  the  density  of  the 
liquid.  The  less  dense  a  liquid,  the  quicker  does  it  evaporate; 
compounds  like  ether,  alcohol,  and  others  having  a  compara- 
tively low  density,  evaporate  much  quicker  under  the  influence 
of  atmospheric  conditions  than  does  water,  or  other  liquids  of 
equal  or  greater  densities.  The  air  usually  holds  in  suspen- 
sion a  certain  amount  of  water  vapor  and  owing  to  this  fact 
has  a  tendency  to  absorb  moisture  from  the  surface  of  the 
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water.  The  less  water  vapor  held  in  suspension  by  the  air, 
or  in  other  words  the  drier  the  air,  the  faster  the  evaporation. 
The  action  of  the  wind  also  accelerates  evaporation  because, 
as  the  volume  of  the  air  surrounding  the  liquid  becomes 
saturated,  it  moves  to  give  place  to  the  drier  air.  Hot  air 
will  absorb  more  moisture  than  cold  air,  and  the  cause  of 
de^v  is  the  depositing  of  the  water  held  in  suspension  in  the 
atmosphere  by  the  lowering  of  the  temperature  during 
the  night. 

Experiments  have  shown  that  evaporation:  (1)  increases 
¥rith  a  rise  in  temperature;  (2)  increases  as  the  elevation 
above  sea  level  increases;  (3)  decreases  as  the  elevation 
decreases. 

72.  Evaporation  by  boiling:  is  produced  through  arti- 
ficial heat  and  consequently  takes  place  more  uniformly 
throughout  the  whole  body  of  the  liquid. 

The  boiling  point  of  a  liquid  depends  on  three  conditions; 
namely,  purity,  nature  of  the  vessel,  and  pressure  on  the 
surface. 

The  mixture  of  a  solid  substance  with  a  liquid  usually 
elevates  the  temperature  of  the  boiling  point;  for  example, 
when  salt  is  dissolved  in  water,  the  mixture  boils  at  a  higher 
temperature  than  does  pure  water. 

The  material  of  which  the  containing  vessel  is  made  affects 
the  temperature  of  the  boiling  point  of  the  liquid;  for  example, 
water  will  boil  at  a  lower  temperature  in  an  iron  vessel  than 
it  will  in  glass. 

The  temperature  of  the  boiling  point  of  a  liquid  varies 
according  to  the  pressure  on  its  surface.  As  the  elevation 
increases,  the  pressure  decreases  and  the  temperature  of  the 
boiling  point  is  lowered;  as  the  elevation  decreases,  the  pres- 
sure increases  and  the  temperature  of  the  boiling  point 
becomes  higher.  For  example,  water  boils  at  an  elevation  of 
1,000  feet  above  the  sea  level  at  a  temperature  of  210°  F.  and 
at  212.4°  F.  at  200  feet  below  the  sea  level. 

73.  Distillation. — Distillation  is  the  process  of  sepa- 
rating, by  heat,  the  more  volatile  parts  of  a  substance  from 
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the  less  volatile  parts,  and  subsequently  condensing,  by 
cooling,  the  vapor  thus  formed.  The  purposes  of  distillation 
vary  to  a  great  extent;  it  may  be  employed  to  separate 
liquids  of  different  boiling  points,  as  in  the  instance  of  alcohol 
and  water,  fermented  liquors,  etc.  The  apparatus  employed 
varies  greatly  according  to  its  usage,  while  the  principles  on 
which  all  forms  of  apparatus  depend  are,  of  course,  the  same. 
One  form  of  apparatus,  called  a  still,  is  shown  in  Fig.  45. 
It  consists  essentially  of  four  parts:  the  body  a,  a  copper 


Fig.  45 

vessel  containing  the  liquid,  the  lower  part  of  which  fits  in 
the  furnace  /;  the  head  h,  which  fits  on  the  body  and  from 
which  a  lateral  tube  c  leads  to  the  w^orm  ^,  a  long  spiral  tin 
or  copper  tube  placed  in  a  cistern,  or  tank  d,  kept  constantly 
full  of  cold  water.  The  worm  connects  the  boiler  vessel  a 
with  the  receiving  vessel  e\  in  the  worm,  the  vapor  condenses 
again  to  the  liquid  form  and  the  distilled  liquid  passes  over 
into  the  receiving  vessel. 
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SPIRITUOUS    LIQUORS 


AliCOHOL 

74.  Alcohol,  as  the  term  is  generally  understood,  signi- 
fies vinous  spirits  of  various  strengths  and  is  commonly 
generated  in  vegetable  juices  and  infusions  by  a  fermentation. 
Thus  the  fermented  juice  of  the  grape  is  called  wine;  of  the 
apple,  cider;  and  the  fermented  infusion  of  malt,  beer.  The 
nature  of  the  liquids  admitting  of  vinous  fermentation,  no 
matter  how  they  differ  in  other  respects,  are  all  similar,  in 
the  respect  that  they  contain  sugar  in  some  form  or  other. 

Experience  has  demonstrated  that  the  sugar  contained  in 
these  liquids  disappears  wholly  or  in  part  after  vinous  fer- 
mentations and  until  recently  it  was  believed  that  the  only 
new  products  resulting  during  the  progress  of  fermentation 
were  alcohol  and  carbonic  acid,  the  latter  of  which  passed  off. 

Sugar,  alone,  will  not  undergo  vinous  fermentation,  but 
must  be  dissolved  in  water  subjected  to  the  influence  of  a 
ferment  and  the  mixture  kept  at  a  constant  temperature. 
The  water  gives  fluidity  to  the  mixture  and  the  ferment  and 
heat  begin  and  maintain  the  chemical  change. 

75.  The  alcohol  is  obtained  from  vinous  liquors  by 
successive  distillations,  each  distillation  giving  a  purer 
product.  These  products  form  the  different  ardent  spirits 
of  commerce. 

The  spirits  obtained  from  the  distillation  of  wine  is  called 
brandy;  from  fermented  molasses,  rum;  from  cider,  corn,  or 
rye,  whisky;  from  malted  barley,  rye,  potatoes,  and  rectified 
from  turpentine,  common  gin;  and  from  fermented  rice,  arrack. 

76.  The  rectification  of  alcohol  necessitates  three 
series  of  distillations.  The  first  comprises  the  distillation  of 
the  alcohol  at  a  temperature  of  164°  F.     This  first  distillation 
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gets  rid  of  the  ethers  and  the  more  volatile  alcohols  and 
a  part  of  the  other  impurities,  calJed  aldehydes.  The  second 
distillation^  which  is  conducted  at  a  temperature  of  from 
154^  F,  to  212^  F,.  g^ives  a  g^ood  quality  of  alcohol,  which, 
however,  still  contains  some  of  the  impurities  (aldehydes). 
The  third  distillation  is  conducted  at  a  temperature  of  from 
212^  F.  to  216°  F.  The  alcohol  obtained  from  this  distilla* 
tioo  is  much  better  than  that  from  the  second  and  is  com- 
paratively free  from  all  impurities. 

77-  Absolute  aleobol  is  alcohol  without  any  water 
whatever,  and  as  it  absorbs  water  with  great  energ^y  from 
the  atmosphere  it  can  scarcely  be  obtained  in  commerce. 
What  is  sold  as  absolute  alcohol  rarely  contains  more  than 
98  per  cent,  pure  alcohol*  The  specific  gravity  of  absolute 
alcohol  at  60^  F,  is  .7939, 

78-  Spirits  of  wine  is  the  stronger  alcohol  that  is 
commonly  found  in  commerce.  It  contains  about  90  per 
cent,  of  alcohol  and  10  per  cent,  of  water.  This  name 
(spirits  of  wine)  was  given  owing  to  its  being  ^st  obtained 
from  the  distillation  of  wine. 


I 
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WHISKY 

79.  Whisky,  in  the  strict  sense  of  the  word,  is  the  dis- 
tilled spirits  from  different  grains,  such  as  Indian  corn,  wheat, 
rye,  and  barley.  The  whisky  of  this  country  is  commonly 
made  of  corn  and  rye.  The  term  whisky,  however,  is  some- 
times extended  to  other  forms  of  ardent  spirits,  such  as  the 
result  of  the  distillation  of  cider,  which  is  frequently,  although 
incorrectly,  called  apple  whisky. 

80.  Manufacture  of  Whisky. — In  the  manufacture  of 
whisky,  the  rye  or  other  grain  is  steeped  in  water  and  heated 
until  fermentation  takes  place,  by  which  the  saccharine  matter 
and,  indirectly,  the  starch  are  converted  into  alcohol.  In 
this  state  the  resulting  mixture  is  called  the  mash. 

The  mash  is  heated  in  a  still  and  the  alcohol  contained  in 
the  mash  becomes  vaporized  and  is  carried  over  to  the  worm 
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and  there  condensed.  The  condensed  liquid  contains,  besides 
alcohol,  other  substances  considered  impurities,  and  is  com- 
monly called  the  law  wine.  This  condensed  liquid  is  then 
subjected  to  a  second  distillation,  the  product  of  which  is 
purer  and  stronger  and  now  takes  the  name  of  raw  com  spirit^ 
whisky^  or  high  wine.  Sometimes,  a  third  distillation  is 
made  to  get  a  still  purer  product.  When  this  product  is  per- 
mitted to  stand  for  a  period  of  time,  chemical  changes  take 
place  by  which  the  natural  impurities  still  remaining  in  the 
liquor  are  destroyed  and  the  whisky  now  becomes  mellow 
and  loses  its  disagreeable  odor.  Whisky,  when  newly  pre- 
pared, is  nearly  colorless,  but  when  kept  in  casks  it  gradually 
acquires  a  brownish  color,  which  deepens  with  age. 


WINES 

81,  Most  TTlnes  are  made  from  the  juice  of  the  grape. 
The  juice  is  pressed  from  the  ripe  grape  by  various  devices 
and  then  runs  into  vats.  This  juice  is  called  the  must. 
The  temperature  of  the  air  in  the  building  in  which  the  vats 
are  located  should  be  kept  at  about  60°  F. 

Fermentation  will  now  gradually  take  place  in  the  must 
and  will  later  become  fully  established.  In  the  meantime, 
the  must  becomes  warmer  and  emits  a  large  quantity  of  car- 
bonic acid,  which  causes  the  more  solid  parts  to  be  forced  to 
the  surface  in  a  mass  of  froth  having  a  hemispherical  shape 
called  the  head.  The  liquor,  from  being  sweet,  becomes 
vinous,  owing  to  the  conversion  of  the  grape  sugar  into 
alcohol.  After  a  while,  the  fermentation  slackens,  when  it 
becomes  necessary  to  accelerate  it  by  thoroughly  mixing  the 
contents  .of  the  vat.  After  the  liquor  has  acquired  a  strong 
vinous  taste  and  becomes  perfectly  clear,  the  wine  is  con- 
sidered formed  and  is  racked  off  into  casks.  Fermentation 
continues  for  several  months  after  racking  off;  during  all 
this  period  a  frothy  matter  is  formed,  which  for  the  first  few 
days  collects  around  the  bung  but  afterwards  precipitates 
along  with  coloring  matter  and  tartar,  forming  a  deposit 
which  constitutes  the  wine  lees. 

128I>— 29 
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82 »  Wines  are  said  to  be  w^et  when  they  cod  tain  sugar 
and  have  less  of  the  vinous  taste,  and  they  are  said  to  be 
dry  when  they  have  a  decidedly  vinous  taste  and  are  free 
from  sugar. 

LAGER  BEER 

83»  Lager  beer  is  made  by  a  slow  process  of  fermenta- 
tion  from  strong  steeping  of  malt,  barley  and  hops  and  gn'^pe 
sugar  or  glucose.  Beer  is  usually  fermented  in  winter,  asil  ■ 
requires  a  temperature  not  higher  than  50^  F.;  and  in  summer  ^ 
the  rooms  are  cooled  by  means  of  ice  or  ice  machines.  This 
kind  of  fermentation  is  called  sedimentary  or  under  fermen- 
tation, in  contradistinction  to  ordinary  or  surface  fermenta- 
tion, as  in  wines.  The  scum,  or  yeast,  collects  at  the  bottom 
instead  of  at  the  surface,  giving  the  air  free  access  and  con* 
verting  the  sugar  more  completely  into  alcohol, 

84,  Metliod  or  Manufacture. — The  barley  is  placed  in 
wooden  vats,  or  tanks,  covered  with  water,  and  allowed  to 
remain  for  2  or  3  days  in  soak,  the  water  being  changed 
every  24  hours*  These  vats  are  then  drained  and  the  soaked 
barley  thrown  out  in  heaps  on  stone  floors,  where  it  beats 
spontaneously  and  soon  begins  to  germinate,  throwing  out 
rootlets  and  shoots  and  sweating.  After  this,  the  barley  is 
spread  out  and  the  germination  allowed  to  proceed  for  from 
6  to  10  days,  until  the  rootlets  become  brownish;  it  is  then 
tossed  about  to  cool  and  check  the  fermentation.  Next,  it  is 
put  into  large  brick  drying  ovens  or  kilns  heated  to  a  tem- 
perature of  about  125°  F.,  and  after  it  is  thoroughly  dry,  it 
is  called  malt. 

The  malt  is  first  crushed  by  being  passed  between  a  series 
of  large  rollers  and  from  there  is  conveyed  to  the  mash  tubs 
where  it  is  stirred  with  water  at  120°  to  140°  F.  and  toil- 
ing is  then  gradually  incited  until  all  is  heated  to  170®  F. 
The  mixture  is  now  called  wort  and  is  allowed  to  stand  until 
the  suspended  matters  have  settled,  when  it  is  drawn  off, 
and  a  second  wort  is  obtained  by  treating  the  residue  with 
hot  water.     The  first   wort  is   boiled   with   the   hops,   the 
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second  wort  is  then  let  in  and  the  whole  is  boiled  for  about 
4  hours.  The  wort  is  then  run  into  a  cooler,  where  it  is 
quickly  chilled  to  between  44°  and  50°  F.  by  running  over 
small  pipes  through  which  cold  water  is  continually  flowing. 
After  it  reaches  this  temperature,  it  is  run  into  the  ferment- 
ing tuns  or  large  casks,  where  it  is  mixed  with  1  gallon  of 
yeast  to  every  20  or  25  barrels.  Fermentation  will  continue 
for  about  20  days,  a  heavy  froth  first  appearing  and  then 
subsiding,  leaving  the  surface  clear.  At  the  end  of  this 
period,  it  is  racked  off  into  hogsheads,  the  yeast  remaining 
at  the  bottom  of  the  tuns.  These  hogsheads  are  allowed  to 
stand  with  the  bungs  open  until  a  few  days  before  the  beer 
is  put  into  barrels  for  use,  when  the  bungs  are  driven  in  to 
accumulate  carbonic  acid  for  life. 


RECTIFIED  AND  PROOF  SPIRITS 

86.  Rectified  spirits  are  the  ardent  spirits  rendered 
purer  and  stronger  by  redistillation.  Cologne  spirits  is  the 
highest  grade  of  alcohol,  being  so  purified  as  to  be  free  of 
color  or  odor. 

86.  Proof  Spirits. — The  Revised  Statues  of  the  Treas- 
ury Department  define  proof  spirits  as  follows:  **Proof 
spirits  shall  be  held  to  be  that  alcoholic  liquid  which  con- 
tains one-half  of  the  volume  of  alcohol  of  a  specific  gravity 
of  .7939  at  60°  Fahrenheit.''  For  example,  a  mixture  of 
50  per  cent,  water  and  50  per  cent,  alcohol  is  100-per-cent. 
proof  spirits.  A  mixture  of  75  per  cent,  water  and  25  per 
cent,  alcohol  is  50-per-cent.  proof  spirits.  A  mixture  of 
25  per  cent,  water  and  75  per  cent,  alcohol  is  150-per-cent. 
proof  spirits.  A  mixture  of  0  per  cent,  water  and  100  per 
cent,  alcohol  is  200-per-cent.  proof  spirits.  A  mixture  of 
100  per  cent,  water  and  0  per  cent,  alcohol  is  0-per-cent.  proof 
spirits.     From  the  foregoing,  the  following  rule  is  derived: 

Rule. — To  obtain  the  percentage  of  proof  of  any  alcoholic  liquid^ 
multiply  the  percentage  of  alcohol  by  2  and  the  result  will  be  the 
percentage  of  proof. 
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87.  A  proof  grallon  contains  231  cubic  inches  of  a  mixture 
of  equal  parts  of  alcohol  and  water;  as  the  water,  however,  is 
not  considered  in  this  case,  a  proof  gallon  of  231  cubic  inches 
of  an  equal  mixture  of  alcohol  and  water  would  be  called 
i  gallon  of  alcohol.  To  make  this  point  more  clear,  assume 
that  a  barrel  of  liquid  having  a  capacity  of  16  gallons,  con- 
tains actually  5  gallons  of  alcohol  and  10  gallons  of  water; 
it  would  be  said  the  barrel  contains  10  proof  gallons  of  alcohol 
(composed  of  50  per  cent,  of  alcohol  and  50  per  cent,  of 
water).  In  other  words,  ike  number  of  proof  gallons  is  always 
twice  the  number  of  wine  gallons  of  alcohol  the  barrel  or  cask 
contains. 

To  ascertain  the  proof  gallons  in  a  container,  the  foUowios: 
rule  should  be  used: 

Rule. — Find^  by  measurement y  the  number  of  wine  gallons 
that  a  container  holds;  also  find^  by  means  of  a  hydrometer^  the 
percentage  of  proof  of  the  liquor.  Multiply  the  wine  gallons 
found  by  the  per  cent,  of  the  proof  and  the  product  will  be  the 
acttuil  amount  of  proof  gallons  present. 

Let         a  =  amount  of  wine  gallons; 

b  =  percentage  of  proof  in  the  liquor. 

Then,        — --  =  true  amount  of  proof  gallons 

Example. — A  cask  contains  59  wine  gallons  of  liquor  and  by  means 
of  a  hydrometer  it  is  found  that  the  per  cent,  of  proof  is  42;  what  is 
the  amount  of  proof  gallons  in  the  liquor? 

Solution. — Substituting  the  proper  values, 

59  X  42 

—  -      =  24.78  proof  gal.     Ans. 

88.  Arts.  86  and  87  should  be  carefully  studied  so  that 
the  difference  between  percentage  of  proof  and  proof  gallons 
will  be  clearly  understood.  In  the  example  in  Art.  87, 
the  percentage  of  proof  is  42;  and  according  to  the  rule  in 
Art.  86,  the  percentage  of  alcohol  contained  in  the  mixture 
will  be  42  -7-  2  =  21.  The  actual  number  of  wine  gallons  of 
alcohol  will  then  be  59  X  .21  =  12.39.  The  number  of  proof 
gallons,  according  to  Art.  87,  will  be  12.39  X  2  =  24.78,  the 
same  as  the  answer  given. 
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89.  The  internal-revenue  law  requires  that  a  tax  of  $1.10 
per  gallon  be  paid  on  each  proof  gallon  produced  when  the 
spirits  are  at  or  above  lOO-per-cent.  proof,  and  on  each  wine 
gallon  when  the  spirits  are  below  proof. 

ExAMPLB.— What  is  the  total  tax  on  two  casks  of  spirits,  one  con- 
taining 160  gallons  of  90-per-cent.  proof  spirits  and  the  other  contain- 
ing 70  gallons  of  125-per-cent.  spirits,  the  rate  of  tax  being  $1.10  per 
gallon? 

Solution.— Since  the  contents  of  the  first  cask  is  below  100-per- 
cent.  proof,  the  tax  is  on  the  entire  contents  and  is  equal  to  160  X  $1.10 
s  $176,  and  as  the  contents  of  the  second  cask  is  above  lOO-per-cent. 
proof,  the  tax  is  on  the  number  of  proof  gallons,  which  from  the 
formula  of  Art.  87  is  equal  to 

70X125       ^-. 

"loo"  '  ®^-^ 

The  tax  on  the  second  cask  will  then  be 

87.6  X  $1.10  =>  $96.25 
The  total  tax  on  the  two  casks  will  be 

$176  +  $96.25  =  $272.25.    Ans. 

90.  In  computing  tax,  fractions  of  a  gallon  less  than  .1 
are  not  considered.  For  example,  either  34.49  gallons  or 
34.41  gallons  would  be  considered  as  34.4  gallons. 


PRACTICAL.    EXAMPLES 

Example  1. — (a)  How  many  proof  gallons  of  alcoholic  liquid, 
108-per-cent.  proof,  is  contained  in  a  tub  that  measures  4  feet  4  inches 
at  the  top,  7  feet  6  inches  at  the  bottom,  and  is  8  feet  2  inches  high? 
(d)  How  many  wine  gallons  of  alcohol  does  the  liquid  contain? 

Solution.— (a) 

Diameter,  4  ft.  4  in.  =       52  in. 
Bottom  diameter,  7  ft.  6  in.  =       90  in. 

2)l42 
Midway  diameter,  71  in. 

Height.  8  ft.  2  in.  =  98  in. 
According  to  Art.  13, 

52  X  52  =      2  7  0  4 

90X90  =      8  100 

71  X  71  X  4  =  20164 

30  9  6  8  -r  6  =  5,161.33 
6.161.33  X  98  -r  294  =  1,720+  gal. 
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According  to  Art.  87) 

1,720  X  1.09  «  1,858-  proof  gal.     Ads, 
{d)    According  to  Art.  86, 
2)10S 

,54^  percentage  of  alcohol; 
1,720  X  ^64  =  929-  gal.  of  alcohol 
or,  1,858  -h  2  ^  029  gal.  of  alcohol.     Ans. 

Example  2. — What  will  be  the  tax  od  the  contents  of  a  cyHn^cs) 
fuetal  tank  made  of  ^-inch  material,  contataing  a  176-pcr-cent  piooi 
liquid,  the  outside  circumference  of  the  tank  being  25  feet  2  Inches 
and  the  height  11  feel  7  inches? 

SoLurroN.—    25  ft.  2  in.  =  302  in.;  302  ^  3.1416  =  96,13  diametCT 
of   cylinder.*    96.13-  1  =  95.13   in,,  inside    diameter;    11    ft.  7  in. 
^9  in.,  outside  height;   139  -  1  =  i:^  in.,  inside  height. 
06.13  X  95.13  X  .7ft->J  =  7,108  in.,  area  of  base.* 
7,258  X  138  =  fi80,9Oi  en.  in. 
According  to  Art.  87* 

980,904  -r  231  =  4,246  gal.;  4.246  X  1.76  =  7,472.9  proof  gaL 
According  to  Art.  80, 

7,472.9  X  1-10  =  $8,220.19.     Ans. 

ExAUPLB  3.— A  cask  of  spirits  weighs  464  pounds,  its  tart  is 
39  pounds;  the  specific  gravity  of  the  spirit  is  ,94256,  which  indicate 
42  per  cent,  alcohol,  (a)  What  would  be  the  height  of  a  4-foot  squttw 
cistern  to  contain  the  contents  of  five  casks  of  same  sj/e?  {&)  How 
many  proof  gallons  would  be  contained  in  the  cistern? 

Solution.— (fl)  464  —  39  =  425  lb.,  weight  of  spirits.  According 
to  Art.  38,  425  -h  .94256  =  450.90  lb.,  equivalent  weight  of  water  of 
same  volume.  450.90  -5-  8.355  =  53.97  gal.,  the  volume  of  one  cask; 
53.97  X  5  =  269.85  gal.,  the  volume  in  five  casks.  According  to 
Art.  87,  269.85  X  231  =  62,335+  cu.  in.  4  ft.  Oin.  =  48  in..  48X48 
=  2,304  sq.  in. 

62,335  -^  2,304  =  27  in.,  height  of  cistern.    Ans. 

{d)  According  to  Art.  86,  42  X  2  =  84-per-cent.  proof;  from 
Art.  87, 

269.85  X  .84  =  227  -  proof  gal.    Ans. 


*  The  methods  obtaioinsr  the  diameter  of  a  circle  and  the  area  of  a  circle,  when 
^ven  the  circumference,  are  explained  in  Arithmetic,  Section  6. 
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INTBODUCTION 

1.  The  beginning  of  a  postal  service  in  the  United  States 
dates  from  1639,  when  a  house  in  Boston  was  employed  for 
the  receipt  and  delivery  of  letters  for  or  from  beyond  the 
seas.  In  1672,  the  government  of  New  York  colony  estab- 
lished **a  post  to  go  monthly  from  New  York  to  Boston"; 
in  1702,  it  was  changed  to  a  fortnightly  one.  A  general  post 
office  was  established  and  erected  in  Virginia  in  1692,  and  in 
Philadelphia  in  1693.  In  1789,  when  the  post  office  was 
transferred  to  the  new  federal  government,  the  number  of 
offices  in  the  thirteen  colonies  was  only  about  seventy-five. 

The  following  are  the  leading  events  in  the  history  of  the 
American  postal  service:  The  negotiation  of  a  postal  treaty 
with  England  (1846);  the  introduction  of  postage  stamps 
(1847) ;  of  stamped  envelopes  (1852) ;  of  the  system  of  regis- 
tering letters  (1855);  the  establishment  of  the  free-delivery 
system  and  of  the  traveling  post-office  system  (1863);  the 
introduction  of  the  money-order  system  (1864);  of  postal 
cards  (1873);  and,  between  the  last  two  dates,  of  stamped 
newspaper  wrappers,  and  of  envelopes  bearing  requests  for 
the  return  of  the  enclosed  letter  to  the  writer  in  case  of  non- 
delivery; the  formation  of  the  Universal  Postal  Union  (1873); 
the  issue  of  "postal  notes"  payable  to  bearer  (1883);  the 
establishment  of  a  special-delivery  system  (1885),  in  which 
letters  bearing  an  extra  10-cent  stamp  are  delivered  by 
special  messengers  immediately  on  arrival  and  the  establish- 
ment of  the  rural-free  delivery  system  (1897)  by  which  mail 
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is   delivered   to   residents  living  outside   the    limits   of  the 
regular  free-delivery  system- 

The  number  of  post  offices  in  the  United  States  is  larger 
than  in  any  other  country;  but  as  regards  the  number  of 
persons  employed,  the  United  States  takes  third  rank* 


DOMESTIC    MAIIi 


C1-AS8ES  OF  MAIX-  MATTER  AND  RATES  OF 
POSTAGE 

2.  Domestic  mail  includes  all  matter  deposited  for  local 
delivery,  or  for  transmission  from  one  place  to  another 
within  the  United  States,  or  to  or  from  or  between  the 
possessions  of  the  United  States;  mail  sent  from  the  United 
States  to  Canada,  Mexico,  Cuba,  and  the  United  States 
postal  agency  at  Shanghai,  China* 

Porto  Rico  and  Hawaii  are  included  in  the  term  "United 
States,"  The  Phihppinc  Archipelago,  Guam,  Tutuila  (inclu- 
ding all  adjacent  islands  of  the  Samoan  group  that  are  pos- 
sessions of  the  United  States),  and  the  Canal  Zone  are 
included  in  the  term  *' possessions  of  the  United  States." 
The  term  "Canal  Zone"  includes  all  the  territory  purchased 
from  Panama,  embracing  the  "Canal  Zone"  proper  and  the 
islands  in  the  Bay  of  Panama  named  Perico,  Naos,  Culebra, 
and  Flamenco. 

Domestic  mail  is  divided  into  first-class^  second-class^  third' 
class f  and  jourth-class  matter. 


FIRST-CLASS    MATTER 

3.  First-class  matter  includes  all  written  matter,  all 
matter  closed  against  inspection,  and  all  matter,  though 
printed,  that  has  the  nature  of  personal  correspondence, 
except  that  certain  writing  or  printing  may  be  placed  upon 
matter  of  the  second,  third,  and  fourth  classes  without 
increasing  the  rate.  The  rate  is  2  cents  for  each  ounce  or 
fraction,  and  the  limit  of  weight,  4  poimds. 
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Typewriting,  carbon,  and  letter-press  copies  are  subject  to 
the  first-class  rate.  A  printed  communication  having  the 
character  of  personal  correspondence  is  classified  as  a  letter. 

4.  Following  is  a  list  of  articles  commonly  dispatched  in 
the  mails  and  that  require  first-class  postage: 

Articles  Requiring  First-Class  Postage 

Albums,  autograph,  with  writing. 

Architectural  designs,  containing  writing  (drawings). 

Assessment  notices,  partly  in  writing. 

Bills,  wholly  or  partljr  in  writing. 

Blank  books,  with  written  entries. 

Blank  printed  forms,  with  written  signature. 

Carbon  copies  of  typewritten  matter. 

Cards,  visiting,  bearing  written  name. 

Certificates,  filled  out  m  writing. 

Checks,  in  writing,  canceled  or  tmcanceled. 

Diplomas,  filled  out  in  writing. 

Drawings  or  plans  containing  written  words,  letters,  or  figures 
indicating  size,  dimensions,  etc. 

Labels,  written. 

Letter-press  copies  of  handwritten  or  t3rpewritten  matter. 

Manuscript  or  typewritten  copy,  without  proof  sheets. 

Postal  cards,  wholly  or  partly  in  writing,  remailed. 

Price  lists,  printed,  containing  written  figures  changing  individual 
items. 

Receipts,  printed,  with  written  signatures. 

Receipts,  partly  printed,  with  writing. 

Shortnand  or  stenographic  notes. 

Typewritten  matter,  original  letter-press  and  manifold  copies 
thereol 

8ECONI>-CLAS8    MATTER 

5.  Second-class  matter  includes  all  newspapers  and  peri- 
odicals that  bear  the  authorized  statement:  "Entered  at 
the  post  office  as  second-class  matter."  The  rate,  when 
sent  unsealed,  is  1  cent  for  each  4  ounces  or  fraction;  full 
payment  is  required.  There  is  no  limit  of  weight.  This  is 
the  rate  that  applies  when  the  matter  is  mailed  by  the  gen- 
eral public. 

6.  Publishers*  Rate. — ^The  postal  regulations  regarding 
second-class  matter,  when  mailed  by  publishers,  being  lengthy, 
are  not  treated  here.  In  brief,  it  may  be  stated  that  pub- 
lishers who  have  had  their  publications  recognized  and 
admitted  as  second-class  matter  are  entitled  to  a  rate  of 


1  cent  a  pound  under  the  conditions  that  the  publication  is  a 
bona  fide  one  with  a  tist  of  bona-fide  subscribers  that  pay 
a  reasonable  price  for  the  publication.   The  second-class  nte 
I  is  not  allowed  on  a  house  publication  nor  on  one  given  away 

I  free  or  as  a  premium ;  and  a  publisher  cannot  mail  at  the  rate 

'  of  1  cent  a  pound  more  than  twice  as  many  copies  as  he  lias 

t  bona -fide  subscriberSi 


i 


7.  On  the  wrapper,  in  addition  to  the  regular  address, 
may  be  the  name  and  address  of  the  sender  and  the  word^, 
'^sample  copy"  or  *' marked  copy/'  or  both.  ^H 

8.  On  the  matter  itself,  the  sender  may  place  all  that  is 
permitted  on  the  wrapper;  correct  typographical  errors  in 
the  text;  designate  by  marks  (not  by  words)  a  word  or  passage 
in  the  text  to  which  it  is  desired  to  call  attention.  Any 
other  writing  will  subject  the  package  to  the  first-class  rat«. 
To  be  entitled  to  the  special  second-class  rate,  copies  of  ne^^ 
papers  or  periodical  publications  must  be  complete.  Partial 
or  incomplete  copies  are  third-class  matter,  i 


_c 


THIRD-CIiASS    MATTER 

9.  Third-class  matter  includes  books,  newspapers,  and 
periodicals  not  admitted  to  the  second  class,  circulars,  mis- 
cellaneous printed  matter  on  paper — not  having  the  nature 
of  personal  correspondence;  proof  sheets,  corrected  proof 
sheets,  and  accompanying  manuscript  copy.  The  rate,  when 
sent  unsealed,  is  1  cent  for  each  2  ounces  or  fraction;  full 
payment  is  required.  The  limit  of  weight  is  4  poxmds, 
unless  it  is  a  single  book. 

10.  Printed  Matter. — Printed  matter  is  the  reproduction 

on  paper  by  any  process  except  handwriting  and  type- 
writing of  words,  letters,  characters,  or  figures,  not  having 
the  character  of  personal  correspondence.  Matter  produced 
by  the  photographic  process  (including  blueprints)  is  treated 
as  printed  matter. 
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1 1.  Circtilars. — A  circular  is  defined  by  law  to  be  a  printed 
letter  which,  according  to  internal  evidence,  is  being  sent  in 
Identical  terms  to  several  persons.  A  circular  may  bear  a 
written,  a  typewritten,  or  a  hand-stamped  date;  name  and 
address  of  the  person  addressed  and  of  the  sender;  and  correc- 
tions of  typographical  errors. 

Where  a  name  (except  that  of  the  addressee  or  sender), 
date  (other  than  that  of  the  circular),  figure,  or  anything  else 
is  written,  typewritten,  or  hand  stamped  in  the  body  of  the 
circular  for  any  other  reason  than  to  correct  a  genuine  typo- 
graphical error,  the  circular  will  be  subject  to  postage  at 
the  first-class  (letter)  rate,  whether  sent  sealed  or  unsealed. 
However,  if  such  name,  date,  or  other  matter  is  hand  stamped 
and  is  not  of  a  personal  nature,  the  character  of  the  circular 
is  not  changed  thereby. 

12.  Reproductions  or  imitations  of  handwriting  and  type- 
writing obtained  by  means  of  the  printing  press,  neostyle, 
hectograph,  electric  pen,  or  similar  process  will  be  treated  as 
third-class  matter,  provided  that  they  are  mailed  at  the 
post-office  window  or  other  place  designated  by  the  post- 
master in  a  minimum  number  of  twenty  perfectly  identical 
copies  separately  addressed.  If  mailed  in  a  smaller  quantity, 
they  will  be  subject  to  first-class  rate. 

13.  Following  is  a  list  of  articles  that  require  third-class 
postage: 

Articles  Requiring  Third-Class  Postage 

Advertising  cards  combined  with  post  cards. 
Almanacs. 

Architectural  designs,  printed. 
Assessment  notices,  wholly  in  print. 

(Blind.)     Indented  or  perforated  sheets  of  paper  containing  char- 
acters that  can  be  read  by  the  blind  unsealed. 
Blueprints. 
Books,  printed. 
Calendars,  printed  on  paper. 
Cards,  Christmas,  Easter,  etc..  printed  on  paper. 
Catalogs. 

Certificates,  blank. 
Check  books,  blank. 
Checks,  blank. 
Chromos,  printed  on  paper. 
Circulars,  printed. 
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Copy  books,  school,  with  printed  lines  and  instructions  for  use. 

Designs,  wholly  in  print,  on  paper. 

Diplomas,  blank. 

En^avings  and  wood  cuts,  impressions  from,  printed  on  paper. 

Invitations,  printed  or  engrav^,  containing  no  other  writing  than 
the  date  and  name  and  address  of  the  person  addressed  and  the  sender. 

Lithographs. 

Manuscnpt  copy,  accompanied  with  proof  sheets. 

Maps,  pnnted  on  paper,  with  the  necessary  mountings. 

Music  books. 

Newspaper  clippings,  with  name  and  date  of  paper  stamped  or 
written  in. 

Photographs,  mounted  or  unmounted. 

Plans  and  architectural  designs,  printed. 

Postage  stamps,  canceled  or  uncanceled. 

Post  cards,  printed. 

Posters,  printed  on  paper. 

Price  lists,  wholly  in  print. 

Printing,  samples  of. 

Proof  sheets,  printed,  corrected,  with  or  without  manuscript. 

Sheet  music. 

Telegram  blanks. 

Valentines,  printed  on  paper. 


FOUBTH-CIiASS    MATTER 

14.  Fourth-class  matter  includes  all  merchandise  and  all 
other  matter  not  comprehended  in  the  first,  second,  and 
third  classes.  The  ratey  when  sent  unsealed,  is  1  cent  for 
each  ounce  or  fraction,  except  seedt  bulbs,  scions,  and  plants 

intended  for  propogation — the  rate  for  which  is  1  cent  for 
each  2  ounces  or  fraction.  Full  prepayment  is  required, 
and  the  limit  of  weight  is  4  pounds. 

On  the  wrapper,  envelope,  tag,  or  label,  in  addition  to  the 
name  and  address  of  the  addressee,  there  may  be  written  or 
printed  the  name,  occupation,  and  residence  or  business 
address  of  the  sender,  preceded  by  the  word  "From.** 

Written  designation  of  contents,  such  as  "samples," 
"candy,"  "cigars,"  are  permissible  on  the  wrapper. 

15.  Enclosures. — With  a  package  of  fourth-class  matter  pre- 
paid at  the  pro])er  rate  for  that  class,  the  sender  may  enclose 
any  mailable  matter  of  the  third  class.  A  single  card  bearing 
the  written  name  of  the  sender  and  such  inscriptions  as 
"\Ierr\^  Christmas,"  "Happy  New  Year,"  "With  Lest  washes," 
etc.  may    also  be    enclosed  without   affecting   classification. 
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Mail  matter  of  different  classes  enclosed  in  the  same  letter  or 
parcel  subjects  the  letter  or  pared  to  the  mail  rate  of  that 
class  requiring  the  most  postage. 

16.     Following  is  a  list  of  articles  that  require  fourth-class 
postage: 

Articles  Requiring  Fourth-Class  Postage 

Advertising  signs  printed  on  other  material  than  paper. 
Albums,  autograph,  without  writing. 
Albums,  photograph. 
Animals,  stuffed. 
Artificial  flowers. 
Baggage  checks,  metal. 
Bees,  queen. 
Blank  account  books. 
Blank  cards. 

Botanical  specimens,  not  susceptible  of  being  used  in  propogation. 
Bulbs  (special  rate  of  postage  see  page  27). 
Calendars,  printed  on  other  material  than  paper. 
Candies. 
Card  games 
Cards,  blank. 

Cards,  Christmas,   Easter,  etc.,  printed  on  other  material  than 
paper. 

Chestnuts  (for  special  rate  of  postage  see  page  27). 

Cigars. 

Cloth,  samples  of. 

Coin. 

Coin  holders,  card  blanks. 

Crayon  pictures  or  drawings,  framed  or  unframed. 

Cuts,  wood  and  metal. 

Cuttings  of  plants  or  trees  (for  special  rate  of  postage  see  page  27). 

Daguerreotypes. 

Drawings  (pen  or  pencil),  without  writing,  framed  or  unframed. 

Electrot)rpe  plates. 

Engravings,  when  framed. 

Engravings  and  wood  cuts  on  wood  or  metal  base. 

Envelopes,  mailed  in  bulk. 

Flour,  samples  of. 

Flowers,  cut  or  artifidal. 

Fruit,  dried. 

Geological  specimens. 

Grain,  samples  of  (for  special  rate  of  postage  see  page  27). 

Herbs,  dried. 

Honey,  in  comb. 

Insects,  dried. 

Liquids. 

Maps,  printed  on  cloth. 

Medals  or  coins. 

Merchandise,  samples  of. 

Metals. 

Minerals. 

Nuts,  in  natural  state  (for  special  rate  of  postage  see  page  27) 


8  POSTAL  INFORMATION  {16 

Paintings^  framed  or  unframed. 
Paper »  blank. 

Patterns,  printed  or  unprifited* 

Plants  for  propagating  purposes  (for  special  rale  of  postage  see 
page  27), 

Posters,  printed  on  cloth. 

Printed  matter  on  other  material  than  paper. 

Roots  (far  special  rate  of  postage  see  page  27)* 

Rulers,  wooden  or  metal. 

Seeds. 

Soap. 

Tags. 

Tintypes. 

Valentines,  printed  on  other  materia]  than  paper. 

Wallpaper. 


SPECIAI.    DELIVKBT 

17,  A  lO-cent  special -deli  very  stamp,  in  addition  to  the 
laT\"ful  postage,  secures  the  immediate  delivery  of  any  piece 
of  mail  matter  at  any  United  States  post  office  within  the 
letter-carrier  limits  of  free-delivery  offices  and  within  1  mile 
of  any  other  post  office.  Special  delivery  can  be  effected 
only  by  the  use  of  the  special-delivery  stamp, 

18.  Hours  of  Delivery,— The  hours  of  delivery  are  from 
7  A.  M,  to  11  P.  M.  at  all  free-delivery  offices,  and  from  7  A.  m. 
to  7  p*  M,  at  all  other  offices,  or  until  after  the  arrival  of  the 
last  mail  at  night,  provided  that  be  not  later  than  9  p.  m. 
Special-delivery  mail  must  be  delivered  on  Sundays,  as  well 
as  on  other  days,  if  the  post  office  is  open. 

If  special-delivery  matter  fails  of  delivery  because  there  is 
no  person  to  receive  it  at  the  place  of  address,  the  matter  is 
returned  to  the  post  office  and  delivered  in  the  ordinary  mail. 

Special-delivery  matter  may  be  forwarded,  but  it  is  not 
entitled  to  special  delivery  at  the  second  office  of  address 
unless  forwarded  on  a  general  forwarding  request  before 
attempt  at  delivery  has  been  made  at  the  post  office  of  the 
original  address. 
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POSTAIi  MONEY  ORDERS 

19.  Postal  money  orders  may  be  obtained  at  or  paid  at 
35,000  money-order  offices  in  the  United  States,  and  may  be 
drawn  on  post  offices  in  forty-eight  foreign  countries.  This 
system  provides  an  absolutely  safe  and  convenient  means  of 
transmitting  money. 

On  payment  of  the  stmi  to  be  sent,  and  a  small  fee,  to  the 
postmaster  of  a  money-order  office,  a  money  order  can  be 
drawn  for  any  desired  amotmt  not  exceeding  $100,  payable 
at  any  money-order  office  in  the  United  States  designated 
by  the  applicant.  When  a  larger  sum  than  $100  is  to  be 
sent,  additional  orders  may  be  obtained.  For  example,  to 
send  a  sum  of  $275.60  it  would  be  necessary  to  get  three 
money  orders  for  the  following  amounts:  $100,  $100,  and 
$75.60.  International  money  orders  may  be  obtained  at 
all  of  the  larger  post  offices  and  at  many  of  the  smaller 
ones. 

20.  Identification. — ^The  person  who  presents  an  order  for 
payment  must  be  prepared  to  prove  his  identity.  In  case  of 
payment  to  the  wrong  person,  the  Department  will  see  that 
the  amount  is  made  good  to  the  owner,  provided  that  the 
wrong  payment  was  not  brought  about  through  fault  on  the 
part  of  the  remitter,  payee,  or  indorsee.  A  money  order  may 
be  paid  on  a  written  order  or  power  of  attorney  from  the 
payee,  as  well  as  on  his  own  indorsement.  More  than  one 
indorsement  on  a  money  order  is  prohibited  by  law.  The 
stamp  impressions  placed  on  the  back  of  orders  by  banks  are 
not  regarded  as  indorsements. 

21.  Invalid  Orders. — An  order  that  has  not  been  paid  or 
repaid  within  1  year  from  the  last  day  of  the  month  of  its 
issue  is  invalid  and  not  payable.  The  owner,  however,  may 
obtain  payment  of  the  amount  thereof  by  making  applica- 
tion through  the  postmaster  at  any  money-order  office,  or 
to  the  Post-Office  Department  at  Washington,  District  of 
Columbia,  for  a  warrant  for  the  amount  of  the  order. 
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22<  Lost  Orders. — In  all  cases  of  lost  orders,  the  remitter, 
payee,  or  indorsee  may  make  application  for  a  duplicate 
through  either  the  office  at  which  the  original  order  was 
issued  or  the  othce  on  which  it  was  drawn.  No  char]ge  is 
made  for  issuing  a  duplicate. 


MOSIir-OKDER    RATES 

Domestic  Ohdsrs  Csnts 

Sums  not  exc^edin]^  S2,50, ,.  h  .*,•<••*  * *  *  <  p .  * ,  3 

SvtTti^  not  exceeding  $5 * .  B 

Sums  over  $  5  and  not  exceeding  S10 S 

Sums  over  $10  and  not  exceeding  $20 ,  10 

Sums  over  ^20  aad  not  exc^ding  i30 12 

Sums  over  $30  and  not  exceeding  $40 l& 

Sums  over  S40  and  not  exceeding  $50 1$ 

Sums  over  $50  and  not  exceeding  $»30 * » ,  i  $0 

Sums  over  SfiO  and  not  exceeding  $75,  ,.»..►.,.-.,*.  2$ 

Sums  over  $75  and  not  exceeding  $100 ,  30 

FoftEiGN  Orders  Cents 

Sums  not  exceeding  $1 0,  ....,♦.,.,,.,,  , 10 

Sums  over  $10  and  not  exceeding  $'20 20 

Sums  over  $20  and  not  exceeding  $^0. .,,,..-  ^  ..>  ^  *  30 

Sums  over  $30  and  not  exceeding  $40 40 

Sums  over  $40  and  not  exceeding  $50 GO 

Sums  over  $60  and  not  exceeding  $60, ..,,..  w  ,..  *  <  .  00 

Sums  over  $00  and  not  exceeding  $70 , . , . , ♦  70 

Sums  over  $70  and  not  exceeding  $S0 80 

Sums  over  $80  and  not  exceeding  iO(\ 90 

Sunw  over  390  and  not  exceeding'  $1(X) $1 

23.  Money-Order  Books.  —  Money-order  books  are  fur- 
nished to  all  post  offices  issuing  postal  money  orders.  These 
books  contain  a  blank  postal  money  order  and  stub,  on  one 
page  and  an  advice  card  and  purchaser's  receipt  on  the  next 
page.  In  Fig.  1  is  shown  a  specimen  of  the  postal  money 
order  and  the  stub,  and  in  Fig.  2  is  shown  a  specimen  of  the 
advice  card  and  purchaser's  receipt.  The  postal  money  order 
and  stub  are  printed  on  a  blue  tinted  paper  and  the  advice 
card  and  purchaser's  receipt  are' printed  on  white  paper. 
The  money  order,  stub,  advice  card,  and  purchaser's  receipt 
are  numbered  alike,  the  figures  being  printed  in  red  ink. 

24.  How  to  Make  Out  a  Money  Order. — First,  place  a 
piece  of  carbon  paper,  the  size  of  the  page  in  the  money-order 
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x>k,  between  the  blue  and  white  pages  with  the  carbon  side 
5xt  to  the  white  page.  Then  write,  with  ink,  in  the  space 
.arked  a,  the  date;  in  the  space  marked  6,  the  name  of  the 
>st  office  at  which  the  money  is  to  be  paid;  in  the  space 
larked  c,  the  amotmt  of  the  order,  writing  words  for  dollars 
id  figures  for  cents;  in  the  space  marked  d,  the  name  of 
le  person  to  whom  the  money  is  to  be  paid;  in  the  space 
larked  e^  the  signature  of  the  postmaster  at  the  issuing 
ifice ;  in  the  space  marked  /,  the  name  of  the  person  paying 
>r  the  order;  in  the  space  marked  g,  the  amount  of  the  order 
I  figures;  and  in  the  spaces  marked  A,  stamp  the  date  of 
sue  with  the  date  stamp  of  the  issuing  office.  Remove  the 
irbon  paper  and  place  it  between  the  next  blue  and  white 
ages  in  the  book.  Then  detach  the  money  order  from  the 
;ub  with  the  metal  cutter,  so  that  the  marginal  figure  or 
gures  remaining  on  the  order  will  be  the  same  amount  or 
le  amount  next  higher  than  the  amount  written  in  the 
ody  of  the  order.  For  example,  for  $1  or  less,  you  should 
it  just  below  1;  for  $3,  cut  just  below  5;  if  for  $11,  cut 
ist  below  15.  On  the  white  sheet  below  the  'order  will 
ppear  the  same  written  words,  as  on  the  money  order 
tid  stub,  as  illustrated  in  Fig.  2.  Detach  the  purchaser's 
jceipt  from  the  advice  card  at  the  dotted  lines  /  k  and  give 
to  the  purchaser.  Then  detach  the  advice  card  from  the 
;ub  at  the  dotted  line  m  n  and  forward  it  to  the  postmaster 
E  the  post  office  on  which  the  order  is  drawn. 


REGISTERED  MATL 

25.  Registered  mails  reach  every  post  office  in  the  world, 
he  system  insures  safe  transit  and  correct  delivery.  Regis- 
;red  matter  is  handled  under  special  conditions  and  by 
Dnded  employes,  and  such  matter  is  the  object  of  extra- 
rdinary  care  from  the  moment  it  is  registered.  A  complete 
lain  of  records  and  receipts  from  the  point  of  mailing  to 
le  point  of  delivery  enables  the  accurate  tracing  of  every 
iece  of  registered  mail. 
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The  registry  fee  is  10  cents  for  each  separate  letter  or  pack- 
age, in  addition  to  the  postage,  both  of  which  must  be  fully 
prepaid  with  postage  stamps  attached  to  the  letter  or 
parcel. 

26.  How  to  Register, — In  order  to  have  a  letter  or  pared 
registered  it  is  not  only  necessary  to  have  it  properly  addressed 
and  stamped,  but  it  must  have  the  name  and  address  of  the 
sender  written  or  printed  on  it.  It  should  be  handed  to  Ibe 
postmaster,  clerks  or  carrier  (not  dropped  in  a  mailing  box), 
who  will  write  out  a  registry  receipt  for  the  sender  for  each 
piece  registered.  A  second  receipt  from  the  addressee  or  his 
authorized  agent,  acknowledging  delivery,  is  returned  to 
the  sender  in  every  case  without  extra  charge.  This  receipt 
is,  under  the  law,  prima  facie  evidence  of  dehvery. 

27.  In  case  of  loss,  the  sender  or  owner  of  a  registered 
article  prepaid  at  the  letter  rate  of  postage,  mailed  at  and 
addressed  to  a  United  States  post  office,  is  indemnified  for 
its  value  up  to  $50.  When  a  valuable  registered  letter  (or 
package  prepaid  at  the  letter  rate)  is  lost,  the  sender  should 
make  application  for  indemnity  to  the  postmaster  at  the 
office  where  the  piece  was  mailed.  There  is  no  indemnity 
unless  the  registered  matter  is  prepaid  at  the  letter  rate. 

28.  Delivery  of  Registered  Mail. — Registered  mail  is 
delivered  only  to  the  addressee  or  to  his  written  order.  The 
sender  may,  however,  restrict  delivery  to  the  addressee 
in  person  by  indorsing  on  the  envelope  or  wrapper  the 
words  "Deliver  to  addressee  only.*'  The  words  "Personal" 
or  "Private"  do  not  so  restrict  delivery.  Persons  appljdng 
for  registered  mail,  if  unknown  to  the  postmaster,  are  required 
to  prove  their  identity. 

Registered  mail  will  be  forwarded  on  the  written  or  tele- 
graphic order  of  the  addressee — first-class  matter  immediately 
and  without  extra  charge;  other  matter  on  prepayment  of 
the  postage  chargeable  by  law  for  forwarding.  No  additional 
registry  fee  is  charged  for  forwarding  or  returning  registered 
matter. 
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Undelivered  registered  mail  is  returned  to  the  sender's 
address  after  30  days  or  such  other  time  as  may  be  specified 
in  a  return  request  on  the  envelope  or  wrapper.  First-class 
matter  is  returned  without  extra  charge;  other  matter  on  pre- 
payment of  the  return  postage. 

29.  Registry  Receipt  Books. — Receipt  books  are  furnished 
to  each  mail  carrier  so  that  he  may  register  any  parcel  or 
letter  at  the  residence  of  the  sender.  These  books  contain  a 
registry  receipt  and  a  carrier's  permanent  record  on  one  page 
and  a  post-office  or  station  record  on  the  next  page.  In  Figs.  3 
and  4  are  shown  specimens  of  these  two  pages.  The  registry 
receipt  and  the  carrier*s  permanent  record  are  printed  with 
red  ink  on  a  cream-tinted  paper,  and  the  post-office  record 
is  printed  with  black  ink  on  white  paper. 

30.  How  to  Make  Out  a  Registry  Receipt. — First,  place  a 
piece  of  carbon  paper  the  size  of  the  page  in  the  receipt  book 
between  the  receipt  and  the  record  with  the  carbon  side  next 
to  the  white  page.  Then  in  the  space  marked  a,  Fig.  3,  the 
number  of  the  receipt  is  written  with  an  indelible  lead  pencil. 
The  first  receipt  in  each  book  is  numbered  1,  and  the  follow- 
ing receipts  are  numbered  in  their  numerical  order  as  issued. 
In  the  space  marked  6,  is  written  the  name  of  the  post  office 
to  which  the  carrier  is  attached.  In  the  space  marked  c, 
the  date  of  issue  is  written;  in  the  space  marked  d,  the  name 
of  the  sender;  in  the  space  marked  e,  the  address  of  the 
sender;  in  the  space  marked  /,  the  name  of  the  person  to 
whom  the  letter  is  addressed;  in  the  space  marked  g,  the 
address  of  this  person,  mentioning  only  city  and  state;  in 
the  space  marked  A,  the  carrier's  signature;  in  the  space 
marked  /,  the  number  of  the  route;  and  in  the  space  marked  k, 
the  amount  received  for  postage  and  registry,  if  the  letter 
does  not  have  postage  on  it  equal  in  value  to  the  regular 
postage  rate  plus  10  cents  for  registration.  Then  remove  the 
carbon  paper  and  place  it  between  the  next  cream  and  white 
pages.  Next,  detach  the  registry  receipt  from  the  carrier's 
record  at  the  dotted  line  m  n,  and  a  facsimile  copy  of  the 
written  matter  on  the  receipt  will  then  appear  on  the  office 
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record.    The  carrier's  record  is  made  out  at  the  post  office 
to  which  the  carrier  is  attached. 

31.  A  registered  letter  or  parcel  should  have  the  name 
and  address  of  the  sender  either  printed  or  written  on  it. 
If  written,  it  is  usually  placed  on  the  back.  For  example,  a 
letter  addressed  as  in  Fig.  5  should  be  indorsed  on  the  back 
with  the  name  and  address  of  sender,  as  shown  in  Fig.  6,  and 
the  registry  receipt  and  office  record  for  a  letter  addressed 
and  indorsed  as  in  Figs.  5  and  6  would  be  made  out  as  shown. 

32.  The  student  should  pay  particular  attention  to  the 
form  of  the  registry  receipt  and  try  to  remember  it,  so  that 
he  can  write  a  duplicate  of  same,  without  referring  to  this 
Instruction  Paper.  The  student  can  acquire  this  knowledge 
by  continually  copying  the  entire  receipt  shown  in  Fig.  3, 
substituting  other  names  for  those  shown. 


FOREIGN    MAIL 

33.  Classification. — Articles  for  or  from  foreign  countries 
(except  Canada,  Cuba,  and  Mexico)  are  classified  as  letters, 
post  cards,  prints,  commercial  or  business  papers,  and  samples 
of  merchandise.  This  is  known  as  the  Postal  Union  classifi- 
cation of  mail  matter.  There  is  no  provision  in  the  Postal 
Union  mails  for  other  merchandise  than  samples  (see  Parcels 
Post,  page  23).  A  package  of  merchandise  sealed  and  pre- 
paid in  full  at  the  letter  rate  is,  however,  transmitted  in  the 
Postal  Union  mails  as  a  letter.  The  right  of  its  entry  into 
a  foreign  country  is  determined  by  the  administration  of 
the  country  of  its  destination.  Prohibited  articles,  if  mailed 
sealed  against  inspection,  will  not  be  delivered,  although 
they  reach  the  country  of  their  destination. 

34.  Exceptions. — Articles  of  every  kind  or  nature  admitted 
to  the  domestic  mails  of  the  United  States  will  be  admitted 
under  the  same  conditions  to  the  mails  for  Great  Britain, 
Ireland,  Newfoundland,  Germany,  Canada,  Cuba,  Panama, 
Mexico,  United  States  Naval  Vessels,  Shanghai,  China,  except 
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that  commercia]  papers  and  bona-fide  trade  satnples  {inclu- 
ding samples  of  liquids  and  fatty  substances)  are  transmissible 
at  the  postage  rate  and  subject  to  the  conditions  applicable 
to  those  articles  in  Postal  Union  mails:  and  also  that  packages 
— other  than  single  volumes  of  printed  books — the  weight  of 
which  exceeds  4  pounds  G  ounces,  are  excluded  from  the  mails 
for  Cuba. 

Letters  for  Germany  paid  at  the  2 -cent  rate  are  despatched 
only  by  steamers  able  to  land  the  mails  at  a  German  port. 
Letters  paid  at  the  S-cent  rate  are  despatched  by  the  quickest 
route. 

35.  Prohibited  Articles. — The  transmission  of  the  folbw^ 
ing  articles  is  absolutely  prohibited  in  the  foreign  mails: 
Publications  that  violate  copyright  laws;  packets,  except 
single  books,  that  weigh  more  than  4  pounds  0  ounces: 
poisons,  explosives  or  inflammable  substances;  live  or  dead 
(not  dried)  animals^  insects  (except  bees)  and  reptiles;  any- 
thing likely  to  decay;  lottery  tickets;  obscene  or  immoral 
articles;  articles  likely  to  damage  the  mails  or  to  injure 
persons  handling  them. 

36.  Rates  of  Postage.  —The  rates  of  postage  applicable  to  ail 
foreign  countries  other  than  those  already  named  are  as  follows: 

Cents 

Letters,  for  each  half  ounce  or  fraction  of  half  ounce.  .  5 
Single  postal  cards  (including  souvenir  cards) ,  each  ...  2 
Double  postal  cards  (including  souvenir  cards) ,  each  . .  4 
Printed  matter  of  all  kinds,  for  each  2  otinces  or  frac- 
tion of  2  ounces 1 

Commercial  papers,  for  the  first  10  ounces  or  less 5 

And  for  each  additional  2  ounces  or  fraction  of  2 

ounces 1 

Samples  of  merchandise,  for  the  first  4  ounces  or  less. .  2 
And  for  each  additional  2  ounces  or  fraction  of  2 

ounces 1 

Registration  fee,  in  addition  to  postage 10 

37.  Letters. — The  postal  conventions  do  not  define  the 
term  letter,  but  it  is  held  that  a  package  on  which  postage 
at  the  letter  rate  has  been  prepaid  in  full  was  intended,  by 
the  sender,  to  be  sent  as  a  letter,  and,  when  it  does  not 
contain    prohibited    articles,   is   required   to   be   considered 
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and  treated  as  such.  Consequently,  packages  addressed  to 
foreign  countries,  except  Canada,  Cuba,  and  Mexico,  fully 
prepaid  at  the  rate  of  postage  applicable  to  letters  for  the 
countries  to  which  they  are  addressed,  are  allowed  to  be 
forwarded  by  mail  to  their  destinations,  even  though  they 
contain  articles  of  miscellaneous  merchandise  that  are  not 
sent  as  bona-fide  trade  samples. 

38.  Inspection  of  Packages. — Articles,  other  than  letters 
in  their  usual  form,  will  be  inspected  by  customs  officers  on 
their  arrival  at  the  exchange  post  office  of  the  country  of 
destination,  and  customs  and  duties  will  be  levied  on  any 
articles  found  to  be  dutiable  under  the  laws  of  that  country 
and  not  prohibited  transmission  in  the  mails. 

39.  Commercial  Papers. — As  commercial  papers  are  inclu- 
ded all  instruments  or  documents  written  or  drawn  wholly  or 
partly  by  hand  that  have  not  the  character  of  an  actual  and 
personal  correspondence,  such  as  papers  of  legal  procedure, 
deeds  of  all  kinds  drawn  up  by  public  functionaries,  way  bills, 
or  bills  of  lading,  invoices,  the  various  documents  of  insurance 
companies,  copies  of  or  extracts  from  deeds  under  private 
signature,  written,  stamped  or  unstamped  papers,  scores  or 
sheets  of  manuscript  music,  manuscript  of  books  or  of  articles 
for  publication  in  periodicals,  forwarded  separately,  corrected 
tasks  of  pupils,  excluding  all  comment  on  work,  etc.  The 
limit  of  weight  is  4  pounds  6  ounces. 

40.  Samples  of  Merchandise. — Packages  of  miscellaneous 
merchandise  for  foreign  countries  (except  Canada,  Mexico, 
Cuba,  and  United  States  postal  agency  at  Shanghai,  China)  are 
restricted  to  bona-fide  samples  or  specimens  having  no  salable  or 
commercial  value  in  excess  of  that  actually- necessary  for  their 
use  as  samples  or  specimens.    The  limit  of  weight  is  12  ounces. 

Goods  sent  for  sale,  in  execution  of  an  order,  or  as  gifts, 
however  small  the  quantity,  are  not  admissible  at  the  sample 
rate  and  conditions.  Pairs  of  articles,  such  as  gloves  and 
shoes,  are  not  transmissible  to  foreign  countries  as  samples 
of  merchandise. 
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Samples  of  merchandise  must  be  placed  in  bags,  boxea^  or 
removable  envelopes  in  such  a  manner  as  to  admit  of  easy 
inspection ;  they  must  not  have  any  salable  value  or  bear  any 
manuscript  other  than  the  name  or  profession  of  the  sender^ 
the  address  of  the  addressee,  a  manufacturer's  trade-mark, 
numbers,  prices,  indications  relating  to  weight  or  size,  and 
words  necessary  to  indicate  the  origin  and  nature  of  the 
merchandise. 

Packages  containing  articles  of  merchandise  may  be  sent 
to  Cuba  at  the  postage  rate  and  subject  to  the  conditions 
applicable  to  fourth-class  matter  in  United  States  mails. 

All  matter  to  be  sent  at  less  than  the  letter  rates  of  postagp 
must  be  securely  ^Tapped,  so  that  it  can  be  easily  exam- 
ined  at  the  office  of  delivery,  as  well  as  at  the  mailing  office, 
without  damaging  the  wrapper. 

41.  Foreign  Registered  Mall.— The  letters  and  parcels 
addressed  to  foreign  countries,  if  admissible  to  the  Postal 
Union  mails,  may  be  registered  under  the  same  conditions 
as  those  addressed  to  domestic  destinations.  The  registry 
fee  in  every  case  is  10 cents  in  addition  to  lawful  postage,  atui 
both  must  be  fully  prepaid. 

Registered  articles  addressed  to  or.  received  from  foreign 
countries  are  delivered  according  to  the  rules  of  the  country 
of  address.  No  indemnity  is  paid  by  the  United  States  for 
the  loss  in  the  mails  of  registered  letters  or  parcels  addressed 
to  any  foreign  country.  No  receipt  from  the  addressee  will 
be  forwarded  to  the  sender  unless  the  words  "Return  Receipt 
Demanded"  are  written  or  stamped  across  the  face  of  the 
letter  or  parcel. 
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PARCEIiS  POST 

42.  Where  in  Use. — Unsealed  packages  may  be  sent  by 
Parcels  Post  to  the  following-named  cotmtries: 

Bahamas  Newfoundland 

Barbados  Honduras  (Republic  of) 

Colombia  Trinidad,  including  Tobago 

Costa  Rica  Chile 

The  Danish  West  Indies         Germany 

Honduras  (British)  (juatemala 

Jamaica  Nicaragua 

Leeward  Islands  New  Zealand 

Mexico  Venezuela 

Salvador  Bolivia 

British  Guiana  Hongkong 

Windward  Islands 

43.  Size  of  Packages. — The  maximum  length  of  packages 
lust  not  exceed  3  feet  6  inches,  and  in  Mexico,  Colombia, 
ad  Costa  Rica,  2  feet.  The  weight  of  a  single  package  is 
mited  to  11  pounds;  but  parcels  for  Germany  and  Hong- 
ong,  China,  must  not  weigh  more  than  4  pounds  6  ounces. 
he  postage  must  be  prepaid  in  full,  by  stamps  affixed  at 
16  rate  of  12  cents  a  pound  or  fraction  of  a  pound;  on 
ackages  to  Chile  and  Bolivia,  the  rate  is  20  cents  a  pound 
r  fraction  thereof.  Letters  or  other  communications  in 
Titing  must  not  be  enclosed  with  such  packages.^ 

44.  Matter  intended  for  Parcels  Post  must  not  be  posted  in 
letter  box,  but  must  be  taken  to  the  post  ojffice  for  inspection. 

45.  In  addition  to  the  name  and  full  address  of  the  person 
3  whom  sent,  the  package  must  bear  the  words  "Parcels 
*ost"  in  the  upper  left-hand  comer,  with  the  name  and 
ddress  of  the  sender.  A  custom  declaration,  furnished  by 
he  postmaster,  must  be  filled  out  properly  and  must  be 
rmly  attached  to  the  cover  of  the  package. 

Customs  duties  cannot  be  prepaid  by  the  sender  of  dutiable 
rticles;  they  will  be  collected  from  addressees. 
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MISCELLANEOUS  INFORMATION 

46.  Addressing^^When  addressing  mail  matter,  the  name, 
post  office,  and  state  must  be  given;  the  street  address, 
when  there  is  one;  or  the  post-office  box,  if  the  number  is 
known-  If  the  addressee  resides  on  a  rural  free^dclivm^ 
route,  the  number  of  the  route  should  be  given.  If  the 
matter  is  intended  for  delivery  through  the  general  deliver)^ 
at  the  post  office,  the  words  '^General  Delivery"  should  U 
added.  To  secure  return,  the  sender's  name  and  address 
should  always  be  written  or  printed  in  the  upper  left-band 
comer  of  all  mail  matter. 

Postage  stamps  should  be  placed  in  the  upper  right-hand 
comer  of  the  address  side,  care  being  taken  to  see  that  they 
are  securely  fixed.  Do  not  p3ace  the  stamps  all  over  a  package 
in  irregular  order  or  have  them  upside  down;  if  the  package 
is  small  but  heavy  ^  purchase  stamps  of  a  large  denomination. 

47.  Complaints* — All  complaints  should  be  addressed  to 
the  local  postmaster,  accompanied,  whenever  possible,  with 
the  envelope  or  wrapper  about  which  the  complaint  is  made. 
When  manifestly  improper  to  direct  complaints  to  the  local 
postmaster,  address  the  Postmaster-General,  at  Washington, 
District  of  Columbia. 

48.  Concealed  Matter. — For  knowingly  concealing  or  enclo- 
sing any  matter  of  a  higher  class  in  that  of  a  lower  class  and 
depositing  it  in  the  mails,  the  offender  will  be  liable  to  a 
fine  of  $10. 

49.  Lists  of  Names. — Postmasters  are  forbidden  to  furnish 
lists  of  names  of  persons  receiving  mail  at  their  post  offices. 

50.  Mail  in  Care  of  Another. — When  a  letter  arrives  at  a 
post  office  addressed  to  one  person  in  care  of  another,  in  the 
absence  of  further  instructions,  the  postmaster  will  deliver  it 
to  the  first  of  the  two  persons  named  who  may  call  for  it. 
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51.  Parent  or  guardian  may  control  the  delivery  of  mail 
iddressed  to  minors,  except  when  they  do  not  depend  on 
Darent  or  guardian  for  support. 

52.  Revenue  and  Cut  Stamps. — Postage-due  stamps,  inter- 
lal-revenue  stamps,  or  embossed  stamps  cut  from  stamped 
envelopes,  or  stamps  cut  from  postal  cards  will  not  be  accepted 
n  payment  for  postage.  Revenue  stamps  are  neither  good 
:or  postage  nor  redeemable  by  the  Post-Office  Department. 

53.  Permissible  Additions.— The  words  ''Personal,*'  "To 
DC  called  for,**  and  other  directions  as  to  delivery  and  requests 
:or  forwarding  or  return  on  prepayment  of  new  postage,  are 
permissible  as  a  part,  of  the  address  on  second-,  third-,  and 
:ourth-class  matter. 

54.  Redemption  of  Unused  Envelopes,  Etc. — Unused 
stamped  envelopes  and  newspaper  wrappers,  when  presented 
n  a  substantially  whole  condition,  will  be  redeemed  by  post- 
nasters  at  their  face  value,  either  in  postage  stamps,  stamped 
mvelopes,  or  postal  cards,  but  stamped  envelopes  with  printed 
•etum  card  will  be  redeemed  only  from  original  purchasers. 
Postmasters  will  redeem  unused,  uncanceled,  and  unservice- 
ible  postal  cards  at  75  per  cent,  of  their  face  value.  Redemp- 
;ion  will  be  made  only  to  original  purchasers  and  value  given 
)nly  in  stamps,  stamped  envelopes,  or  other  stamped  paper. 

55.  Government  Printed  Envelopes. —  When  Government 
;tamped  envelopes  are  purchased  in  lots  of  five  hundred,  or 
ts  multiple,  of  a  single  size,  quality,  and  denomination,  the 
Department  will,  on  request,  print  the  purchaser's  return 
:ard  on  them  without  extra  charge.  Return  cards  will  not 
oe  printed  on  newspaper  wrappers. 

56.  Forwarding  Hail. — The  only  kind  of  domestic  mail 
natter  that  is  returnable  to  the  sender  without  additional 
postage  for  such  service  when  undeliverable  is  letters  and 
)ther  first-class  matter  prepaid  one  full  rate  (2  cents) ,  official 
natter  mailed  under  penalty  envelope  or  frank,  and  double 
postal  cards;  but  not  single  postal  cards  nor  post  cards. 
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First-class  matter  indorsed  "After days^  return  to- 

if  not  delivered  will  be  returned  at  the  expiration  of  the  time 
indicated  on  the  envelope  or  wrapper.  If  no  time  be  set,  the 
matter  will  be  returned  at  the  end  of  30  days.  The  sender 
has  the  right  to  lengthen  or  shorten  the  time  set,  by  subs&J 
quent  direction  to  the  postmaster,  but  mail  matter  in  any  event 
must  remain  in  the  post  ofhce  for  delivery  at  least  3  days. 

M 

51.    Postage  Due, — Matter  of  the  first  class  prepaid  otwS 
full  rate^2  cents — will  be  dispatched  with  the  amount  of 
deficient  postage  rated  thereon  to  be  collected  on  delivery- ; 
other  matter  will  not  be  forwarded  unless  fully  prepaid.     The 
weight  of  matter  at  the  mailing  post  office  determines  th 
amount  of  postage  chargeable  thereon. 
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58-    Postal    Cards, — United    States    Government    postal 
cards  are  entitled  to  all  the  pri\ileges  of  letters  except  that  of 
return  to  the  sender  when  undeliverable.    They  must  not^ 
bear  any  printing  or  writing  on  the  address  side  other  than^ 
the  name  and  address  and  such  ordinary  index  marks  as  the 
sender  may  employ  to  identify  the  correspondent.  M 

A  postal  card  with  a  st^ggg^^^jggggj^j|jj|^^^ggngj 
or  a  legal  notice  that  taxes  are  due  or  about  to  become  doe, 
may  be  transmitted  in  the  mails  when  such  statement  or 
notice  does  not  contain  anything  reflecting  injuriously  on  the 
conduct  or  character  of  a  person.  Threats  and  like  matters 
are  prohibited  by  law  from  being  written  or  printed  on  postal 
cards  sent  through  the  mails. 

59.  Unmailable  Hatter. — All  matter  concerning  any  lot- 
tery, or  other  enterprise  of  chance  or  relating  to  schemes  for 
the  purpose  of  obtaining  money  or  property  under  false  pre- 
tenses is  unmailable. 

60.  Wrapping  Hail. — All  matter  shotdd  be  so  wrapped 
that  it  will  bear  transmission  without  breaking  or  injuring 
mail  bags,  their  contents,  or  the  person  handling  them. 
Persons  mailing  liquids  or  other  merchandise  of  a  particular 
nature  should  secure  a  copy  of  the  specified  directions  for 
wrapping  prepared  by  the  Post-Office  Department. 
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Drawings,  photographs,  etc.  shotild  be  backed  by  pieces  of 
stout  pasteboard;  otherwise  they  are  certain  to  be  damaged. 
The  pasteboard  should  be  slightly  larger  than  the  drawing 
or  photograph.  In  wrapping  cuts,  card  plates,  etc.,  place 
a  piece  of  blotting  paper  or  soft  pasteboard  over  the  faces 
before  wrapping.  Always  use  substantial  paper  and  tie  the 
packages  with  strong  cord. 

Second-,  third-,  and  fourth-class  matter  must  be  so  wrapped 
or  enveloped  that  the  contents  may  be  examined  easily  by 
postal  officials.  When  not  so  wrapped,  or  when  bearing  or 
containing  writing  not  authorized  by  law,  the  matter  will  be 
treated  as  first-class. 

61.  Postage  on  drop  letters  is  1  cent  for  each  ounce  or 
fraction,  but  there  is  no  drop-letter  rate  where  the  mail  must 
be  delivered  by  carrier. 

62.  Seeds,  Bulbs,  Roots,  Etc. — By  special  legislation,  seeds, 
bulbs,  roots,  scions,  and  plants  are  mailable  at  the  rate  of 
1  cent  for  each  2  ounces  or  fraction,  but  are  otherwise  entitled 
to  the  privileges  of  fourth-class  matter.  Under  this  head  are 
included  samples  of  wheat  and  other  grains  in  their  natural 
condition. 

Samples  of  flour,  rolled  oats,  pearled  barley,  dried  peas,  and 
beans  in  which  the  germ  is  destroyed,  cut  flowers,  dried 
plants,  and  botanical  specimens,  not  susceptible  of  propa- 
gation, and  nuts  and  seeds  (such  as  the  coffee  bean)  used 
exclusively  as  food,  are  subject  to  the  regtdar  fourth-class 
rate  of  1  cent  an  ounce  or  fraction. 
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BUIiES  AND  EXERCISES 

1.  Plain  copying:  is  the  easiest  of  all  grade  subjects, 
as  it  is  only  necessary  for  the  competitor  to  make  an  exact 
copy  of  an  original.  But,  either  from  carelessness  or  over- 
confidence,  it  is  the  one  subject  in  which  many  competitors 
fail  to  get  a  satisfactory  mark. 

Owing  to  the  simplicity  of  the  work,  the  Civil  Service 
Commissioners  mark  this  subject  very  severely,  making  a 
deduction  of  5  points  for  nearly  every  error.  As  every 
variation,  however  small,  is  marked  as  an  error,  great  care 
must  be  taken  to  make  an  exact  copy  of  the  exercise. 

2.  Rules  for  Plain  Copylngr. — The  following  niles 
should  be  carefully  studied  and  thoroughly  understood  before 
the  exercises  are  copied: 

1.  Punctuate,  capitalize,  spell,  and  paragraph  exactly  as 
in  the  exercise;  make  in  the  copy  all  errors  that  occur  in  the 
exercise  in  order  that  the  copy  may  be  exact. 

2.  Copy  all  figures  exactly  as  they  appear  in  the  exercise. 
Roman  numerals  must  appear  as  Roman  niunerals  in  the 
copy;  Arabic  numerals  must  appear  as  Arabic. 

3.  Leave  a  margin,  about  ^  inch  wide,  on  each  side  of  the 
sheet;  the  margin  on  the  left  side  should  be  kept  as  straight 
as  if  ruled  off  by  a  line.  Light  pencil  lines  may  be  ruled  on 
the  paper  so  as  to  maintain  these  margins,  but  they  must  be 
erased  before  the  work  is  sent  in  for  correction. 
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4,  Indent  the  first  word  of  the  exercise  and  of  each  m 
para^aph  (unless  spaced  otherwise  in  the  exercise) ;  that 
begin  the  first  word  of  the  exercise  and  of  each  new  paragra 
about  i  inch  to  the  right  of  the  beginning  of  the  other  lines. 

5.  Make  all  asterisks  (*)  as  nearly  as  possible  like  those 
in  the  exercise  and  in  approximately  the  same  position.  If 
more  than  one  is  used  be  sure  to  use  the  exact  number 
shown.  ■ 

6,  Place  all  quotation  marks  (''  "),  brackets  [  ],  and 
parenthesis  ()  in  exactly  the  same  position  as  tliey  appear 

in  the  exercise.     Practice  making  pimctuation  marks^  as  the  ■ 
manner  in  which  they  are  formed  will  be  considered  when 
giving  the  mark  for  penmanship, 

7.  Do  not  raise  the  pen  between  the  letters  of  a  word, 

3.  Kxiilanation  of  Rules. — To  show  the  practical  appli- 
cation of  the  foregoing  niles^  an  exercise  is  given  here.  On 
the  following  page  is  given  a  copy  of  it  that  would  receive  a 
very  low  mark.  Each  error  in  this  copy  is  designated  by  a 
number  enclosed  in  a  circle,  the  errors  being  numbered  in 
numerical  order,  and  are  explained  in  the  examiner's  sheet 
shown  on  the  following  page.  There  is  also  given  the  deduc- 
tion made  for  each  error  and  the  number  of  the  rule  violated, 
A  copy  of  the  exercise  that  would  receive  a  perfect  mark  is 
shown  on  page  5.  

SPECIMEN    EXERCISE 

GOLD  TUNNEL  MINING  CO. 

A  SUCCESSFUL  COAST  ENTERPRISE 

I.     The  fact  is  that  every  eastern  city  of  consequence  has 

been,  and  is  now,  a  financial  base  for  the  west,  a  point  from 

which  a  steady  stream  of  capitol  has  poured  westward  into 

oil,  mining,  oil  refining  and  ore  smelting  enterprises. 
♦         **♦♦♦ 

The  Southwest,  (published  at  Los  Angeles,  Cal.)f  contains 
the  following: 

"  The  surplus  capital  of  the  east  is  the  power  that  is  making 
knowable  to  the  world  the  wonderful  resources  of  the  west." 
(Report  From  Mining  Journal) 
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Examiners'  Sheet 
Each  mistake  in  this  exercise  is  designated  by  a  number 
enclosed  in  a  O-  The  mistakes  are  numbered  in  numerical 
order  and  the  number  designating  each  mistake  is  written  in 
the  first  column.  The  mistakes  are  explained  in  the  middle 
colunm  and  the  deduction  for  each  mistake  is  written  in  the 
last  column. 
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Explanation  of  Mistakh 

Deduc- 
tion 

Number 

OF  RV(.S 

1 

Use   of  Arabic  instead  of    Roman 

numeral 

5 

2     . 

2 

Pen  rest 

1 

7 

3 

Punctuation  mark  omitted 

5 

1 

4 

Word  misspelled 

5 

1 

6 

Word  omitted 

5 

I 

6 

Word  misspelled 

5 

1 

7 

Error  in  exercise  corrected 

fi 

1 

8 

Pen  rest 

I 

7 

S 

Word  inserted 

5 

I 

10 

Punctuation  mark  inserted 

5 

1 

11 

Irregular  margin 

5 

3 

12 

Asterisks  poorly  made,  not  in  same 

position,  and  not  same  in  numl>er 

5 

5 

la 

Failure  to  indent 

5 

4 

u 

Brackets  used  instead  of  parenthesis 

5 
5 

6 

15 

Parenthesis  in  wrong  place 

6 

16 

Wrong  word 

5 

1 

17 

Quotation  mark  omitted 

5 

1 

IS 

Failure  to  paragraph  as  in  exercise 

5 

4 

19 

Word  abbreviated,  which  is  written 

in  full  in  exercise 

5 

20 

Blot 

1 

21 

Quotation  mark  made  wrong 

1 

1 

Total  deduction 

89 
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From  these  corrections  it  will  be  seen  that  the  charge  for 
errors  is  89  and  therefore  this  exercise  would  receive  a  mark 
of  11.  The  following  copy  of  the  exercise  would  receive  a 
mark  of  100: 


nvmiUTIOMAL 

ANSWERS  TO  EXAMINATION  QUESTIONS 


^^^^^^yjmM^L,..^ P^mrv.   ^e^, SSSl-^2tZ 
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EXERCISES   FOR  EXAMINATION 

4.  The  following  six  exercises  have  been  carefully  selected 
and  will  give  a  valuable  training  in  this  subject.  The  first 
exercise  should  be  practiced  until  it  can  be  copied  without 
an  error,  after  which  a  good  copy  should  be  made  and  mailed 
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to  us  for  correction.  Then  begin  to  practice  the  second 
exercise,  but  do  not  mail  a  copy  of  it  to  us  until  after  the 
corrected  copy  of  the  first  exercise  has  been  received  and  the 
criticisms  carefully  studied.  Practice  all  the  exercises  in 
this  manner,  copying  them  in  numerical  order  and  not  work- 
ig  upon  one  until  all  the  preceding  ones  have  been  mailed 
""to  us.  It  is  only  in  this  way  that  the  greatest  possible  benefit 
may  be  derived  from  our  criticisms  and  similar  errors  avoided 
in  succeeding  exercises. 
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Asphalt  Surfaces  in  Loftdon  and  in  the  United  States.^h 
reference  to  the  very  interesting  report  on  ''Accidents  to 
Horses  on  Carriageway  PavementSj"  in  London,  by  Mr 
HeyA^r'ood,  engineer  and  surveyor  to  the  commissioners  of 
sewers  of  that  city,  (pp.  297-317),  it  should  be  understood  _ 
that  the  asphalt  surface  referred  to  in  this  report  is  the  natural  f 
rock  asphalt,  and  facts  derived  from  observations  in  connec-  ' 
tion  therewith  do  not  apply  to  the  Trinidad  asphalt  surfaces,  _ 
'made  of  sand  instead  of  the  natural  soft  limestone,  in  tise  io  1 
the  United  States. — [Note  by  The  Department.] 


EXERCISE    2 


co-tttxi^^uJ/  Qy^To  ux-toA/tCi/  bvoTYi^  PoA/to  Rlc<v;  l>^A^y  tcuoo/i'  arul/ 

L/Vrvyyu/rtt:     P^xvomxIccL.  YvoAxyAj\>AJ\j^  tmi/t  rto  jo/uXXto  IrvcLtW- 
\A/YyAJii^  b)cjoJX  to  aXto>uHxL  i/n/  t>oooUi^  oX  H  |a>tA/-ac><rvtu/m/  o| 
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AN  ORDINANCE 

To  authorize  the  Department  of  Public  Works  to  pay  John 
Nolan  for  paving  School  lane. 

I.  The  Select  and  Common  Councils  of  the  City  of  Scranton, 
do  ordain,  That  the  Department  of  Public  Works  be 
authorized  to  draw,  and  the  City  Controller  is  requested  to 
countersign  a  warrant  in  the  sum  of  thirteen  hundred  and 
fifty-one  (1351)  dollars  and  ninety-six  (96)  cents,  in  favor 
of  John  Nolan,  for  paving  School  lane,  from  Morris  street 
to  Pulaski  avenue,  and  charge  the  same  to  Item  2,  in  the 
annual  appropriation  to  the  Department  of  Public  Works, 
Bureau  of  Highways,  for  the  year  1895. 

Approved  the  tenth  day  of  January,  A.  D.  1895. 


EXERCISE    4 
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EXERCISE    6 

PHILIPPINE  SERVICE 

Promotion. — It  is  the  intent  of  the  Civil  Service  Act  to 
establish  in  these  Islands  a  permanent  civil  service  so  admin- 
istered that  a  person  who  enters  one  of  the  lower  grades  may 
by  loyal  and  efficient  service  secure  promotion  to  the  highest 
offices  in  the  civil  service. 

The  Act  expressly  provides  that  vacancies  occurring  in 
the  offices  (enumerated  in  section  21)  shall  be  filled  by  pro- 
motion without  examination  of  persons  in  the  service.  It 
will  be  seen,  therefore,  that  vacancies  in  most  of  the  higher 
offices  in  the  service  are  required  to  be  filled  by  promotion. 
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NEW  YORK 

The  people  of  ike  State  of  New  York,  represented  in  senau 
afid  assembly^  do  enact  as  follows: 

Section  1.  The  comptroller  of  the  city  of  New  York  is 
authorized,  upon  the  application  of  the  board  of  education 
of  said  city  and  the  approval  of  a  majority  of  the  board  of 
estimate  and  apportionment  of  said  city,  to  issue  bonds  in 
the  name  and  on  behalf  of  the  mayor,  aldermen,  and  com- 
monalty of  the  city  of  New  York  for  an  amount  not  exceed- 
ing two  hundred  and  iifty  thousand  dollars,  par  value,  to  be 
known  as  sanitary  improvement  schoolhouse  bonds, 

CONSTRUCTION    OF    BUILDING 

Every   building   hereafter   erected  *  *  *  or   altered    to   be 

used  *  *  *  in  whole  or  in  any  part  as  a  school  or  place  of 

instruction,   the    height  of  which   exceeds   thirty-five   feet, 

except  buildings   for   which   specifications   and    plans   have 

been  heretofore  submitted  to  and  approved  by  the  super- 

intendent  of  buildings  *  *  *  shall  be  built  fireproof,     (Laws 

relating  to  the  construction  of  buildings  in  the  city  of  New 

York,  1892,  ch.  275,  sec.  4S4,  p.  29.) 

NOTE.— students  enrolled  for  second  and  third  srrade  positions 
should  not  study  or  send  in  work  on  Copyinic  and  Correcting 
Manuscript. 
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SCRIPT 


GENERAIi  REQUIREMENTS 

5.  All  applicants  for  positions  requiring  a  first  grade 
examination  must  be  able  to  make  a  clean  pen-written  copy 
of  interlined  and  corrected  manuscript  and  printed  matter, 
which  is  known  as  rough  draft.  Applicants  for  the  position 
of  stenographer  and  typewriter,  though,  will  make  the  clean 
copies  on  the  typewriter.  The  purpose  is  to  make  the  clean 
copy  as  nearly  perfect  as  possible  with  the  least  number  of 
changes. 

6.  Rules    for   Copying:   From    Rougrli    Draft. — It   is 

hardly  possible  to  give  any  rules  for  making  a  clean  copy 
from  a  rough  draft,  except  the  following: 

1.  Instead  of  follov/ing  the  copy  exactly,  as  in  plain 
copying,  correct  all  errors  in  grammar,  spelling,  punctuation, 
and  capitalization. 

2.  Write  in  full  all  words  that  are  abbreviated,  except  the 
abbreviations  made  by  the  use  of  figures. 

3.  Make,  at  the  points  indicated  by  the  arrowheads 
leading  from  such  enclosures,  all  additions  and  transpositions 
that  are  included  within  enclosures. 

4.  Do  not  change  the  language  of  the  copy  by  substituting, 
omitting,  or  modifying  any  words,  except  as  may  be  neces- 
sary to  correct  grammatical  errors. 

7.  Explanation  of  Rules. — To  show  the  application  of 
the  foregoing  rules,  on  page  12  there  is  given  a  clean  copy 
of  the  follo\ving  specimen  exercise.  This  copy  would  receive 
a  very  low  mark,  but  it  shows  the  errors  commonly  made  by 
competitors  and  should  therefore  be  carefully  studied  in 
order  that  such  errors  may  be  avoided. 
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The  explanation  of  these  errors,  as  well  as  the  deductions 
nade  for  each  error,  is  given  in  the  examiners'  sheet  shown 
m  page  13. 

Examiners'  Sheet 

Each  mistake  in  this  exercise  is  designated  by  a  ntimber 
inclosed  in  a  O.  The  mistakes  are  numbered  in  numerical 
)rder  and  the  number  designating  each  mistake  is  written  in 
;he  first  column.  The  mistakes  are  explained  in  the  middle 
rolumn  and  the  deduction  for  each  mistake  is  written  in  the 
ast  column. 

A  perfectly  clean  copy  of  this  specimen  exercise  is  shown 
)n  page  14. 
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Gtfttt  *ti4  Number 
Bote,  w  IL  P»  D,  Na 


^^4 gS^l-^^ 


^•^a^A^^JSU'J^^^^^^i^^^^c^i^i^/^  ,,^^iC^ -^c^>  ,,.£^-£^  (^ 
^^iU'  ^ct^^  .A'^-i^'t^  ,,,£.^^^^^ 

n'^L^.^,^0£^^^^^^H.,^^'£c^€^,^^  ..^.^^t^  .^hc*.-^^^  :^i^«i^.*s*/ 

j^  .^a^irf^M**^  J^^tijc^tii^  ^*e^^w/^ 

.-^yO^^Jt^^-i^^  .^€^£^ ^^i^^t£^  ..^^ 


\ 


Co^^pyuA/Yia^  cunxL  Co'i'itxi/ti/rui^  rKtay'yuAA<i/ui/ja/t 


Number 

Explanation  op  Mistakb 

Dbduc- 

TION 

1 

Word  omitted 

3 

2 

Punctuation  mark  omitted 

1 

3 

Two  words  omitted 

6 

4 

Wrong  word 

3 

5 

Word  misspelled 

3 

G 

Word  not  required 

3 

7 

Failure  to  indent 

Words  in  parenthesis  in  wrong  position 

1 

8 

3 

9 

Word  misspelled 

3 

10 

Word  misspelled 

3 

11 

Wrong  word  used 

3 

12 
13 
14 
15 

Word  omitted 

Word  in  wrong  position 

Omission  of  punctuation  mark 

Word  omitted 

Wrong  word  used 

3 
3 
1 
3 

16 

3 

17 

Words  in  parenthesis  in  wrong  position 

3 

18 

Wrong  article  used 

3 

19 

Word  misspelled 

3 

20 

Punctuation  mark  omitted 

1 

21 

Words  omitted 

6 

22 
23 
24 

Words  in  parenthesis  not  required 
Failure  to  capitalize 
Punctuation  mark  omitted 

6 
1 
1 

25 

26 

Wrong  punctuation 
Wrong  punctuation 

1 

27 
28 
29 

Word  not  required 
Failure  to  capitalize 
Irregular  margin 

Total  deduction 

3 
l 

,-J8"- 

13 


BflE,  or  H.  F.  D.  Na  J  ''  Ij  ^  CoMttrrS 


.iiC^ty  X^Md^^^l^  . 


:^Cc*^  .,H«C«^ 


-"79*^^1-^  ^***  - 


A'CCt^or  ^^^c^^^^-^-e-^  j^iCt/ '^^''C--^  ^'^^p'^i^  .^^^^^ 


^c-*^ 


^*mI 
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8.  Marks  Used  on  Rongli  Draft. — Oftentimes  rough 
manuscript  contains  in  the  margin  marks  used  by  the  proof 
reader  to  indicate  errors,  interpolations,  omissions,  etc. 
Those  commonly  met  with  in  this  work  are  given  below. 
The  application  of  these  marks  is  shown  in  the  exercise  on 
pages  16  and  17,  and  the  manner  of  making  a  clean  copy  of 
this  exercise  is  shown  on  pages  18  and  19. 

Marks  Explanation 

jC^a  Transpose  words  or  letters  as  indicated 

A  Make  correction  indicated  in  margin 

jnBO  Retain  crossed-out  word  or  letter 

ck  Take  out  word  or  sentence  indicated 

W  Make  a  paragraph  here 

CO!^^  Capitalize 


0/ 

Insert  period 

/ 

Insert  comma 

'/ 

Insert  semicolon 

''/ 

Insert  colon 

/i 

Insert  hyphen 

/-/ 

Insert  dash 

/?/ 

Insert  interrogation  mark 

/J/ 

Insert  exclamation  mark 
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ur .  jif^t^«  Ti  I  [hi  *  I  ■  III!" ' » 


^J^  s/ 


^J       €i^(6^iJLA/d^^ 


€U^ 


Stmt  •m)  IJuBibwl  /42^i 

Bn.  or  S.  F  D,  Bttk  I 


llfnMUTII>IIAl.C 

ANSWERS  TO  EXAMINATiaN  QUBSHONS 

4Bct iay^,^ng^ . Ho.  i^Ji^' Put  4/  9j»fi^ 


■,«rR.P.aitekr^  7-  -^  CooDtryJ 

.tJc^^^>?fi^a^^y^y*^t^'U<^^^  .Zi(^yyt:ti^-^t^t'^^^t£^^^^^f^ 


yc^e^y 


.^.^^^^^/y^L^lr^e^i^^cJf^  y^T^f^.^'^tyUO^yy^^^tt^/yU^^^jii  /C<<jC^^^ 


_  /iyyO^S^ 


yt^y^^^^^tyt-c^/. 


9<     The  specimen  exercises  just  given  should  be  carefully 
atudicd  until  each  correction  as  ■well  as  the  reason  for  makiiig 
it  is  thoroughly  understood.     Then  the  first  of  the  following 
exercises  should  be  practiced  until  it  can  be  copied  without 
an  error,  after  which  a  good  copy  should  be  made  and  mailed 
to  us   for  correction.     Then   begin   to   practice   the   second 
exercise,  but  do  not  mail  a  copy  of  it  to  us  until  aftrr  the 
corrected  copy  of  the  first  exercise  has  been  received  aiid  the 
criticisms   carefully   studied.     Practice   all    the    exercises  in 
this    manner,    copying   them    in    numerical    order    and   not 
working  upon  one  until  all  the  preceding  ones  have  been 
mailed  to  us.     It  is  only  in  this  way  that  the  greatest  possihle 
benefit  may  be  derived  from  our  criticisms  and  similar  errors 
avoided  in  succeeding  exercises. 
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EXERCISE    I 


r-t" 


Jl):uX,.iSuA^. 


jjur,^,. 


:.(JJUL^.. 


-  (U/Jl^.>.!aZ&A£^ 


.--/tei^x^jalc^^^^  


.  :.<uaAAjJK  4 1  ilK j?aiL/-!A/3AX<- 


— A^l 


EXERCISE    2 


.^B  ,  ■■  I  Jill  ■,>y-4f^iM.^>A»^  a^«v.>ty<l*v.^^cX 


6^CJ^ 


fi-i^.M^J^^'^^     a,^x^»-s^  o-^aJ^  yt^^jt^/U^  ,'yy'\A^y^yJ>tAJ  ^yC^'^MrJ*/ 
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CL44u,ntJ^ 


2i 


|M 


M  a 


JUUBHdlUI   8 


4m 


^^r^' 


(W^^i^ 


Alt  hough. spelling  Qb  no#  longer  raefhioaable,  and  success  In. 
life  DMiy  be  obtained  without  It,  aa  m^ny  of  our  mllllon&lreA  1i&t« 
ebO'wni  wrl  ters  .cannot  afford  to  negX&ot  what  It  la  to  them  a  DO«t 
tv^ortant  matter. 

Brrons   In  spelling  in  a  US.   inevitably  pr«Judlce  reader*  aftd 
edltora  agalnat  It,  *lnce  they  give  to  ^t^^e^n  appeaj^ajioo  of  llllttr- 
9My  which  imiat  lae  ouch  to  tte  dl b adTanta^o  «^^di^^wtf:ttehr .     The  itll* 


Ity  to  spoil  correct    Ib  not  a  gift,    aa  many  poor  ap^llere  are  ^ 

-4j»  willing  to  have  iia  bellflve-     »<*JpaaaihnL    HP  f1 ubI^    irf:    Pflflf 

apalllnfi  la  thi>V*gml^g'  ef.  ArflleCB^wfl*  Inaoeuratfl  obBorratlon,  and 

editors  and  PubllBhera  haa  learned  that  no  one  eon  be  a  aucceflafuU 

writer  who  le^a  n  Inaccurate  obaerrer«     Slo^an^  manuscript  genor»^p 

X*!^  speaking  is  alaost  always  inferior  aamisoript,  and  it  is  the 

common  experience  of  Editors  that  the  manuscript  Sv  S^o^  writers  li 

generally  well  prepared,     and  that  they  may  usually  pass  bye  carf 

'Vvvitjbi/t  ei  tr«A^  -miUeA 

lessly  written     isinjiyi  >|  I  without  fear  ftliaiitJiy  iiill  Imsii  Iniit 

f      Tnytbl  no  ^S^mmax. 

Uodern  elementary  education  is  unuatisfactory  in  many  ways,  but 

in  no  respect  more  so  than  in  j>h  miti.iMi    tiA  Orthography.     It  is  wide* 

ly  know   that  a  pni  rffnl  1y  percentage  of  gramnar  and^^aduates  o 

ffltt  spell  even  common  words,   and  the  teachers  of  Snglish  in  the 

Colleges   II  wiiplTHHVmii'tiMiiliilji  111  i  iiiiif 


Be  the  students  they  hare  to  learn 


show  such  Ignorance. 


c^oAtAJJ  cu-^y 


§51 


COPYING 


25 


BXEBCISB    4 

Bach  senator.  Congressional  Di^rict  and  territory  —  also  the 


is  entitled  to.one  cadet  at  the  U.  S.  Milia* 
There  are  also  forty  appointnentj^on* 
,e  nuoiber  of 


D.  C.  and  Porto  Rico 

tary  Aoadeny  at  West  Point 

fered  by  the  president  of  the  U*  S*,^t  large? 

te4M  is  «M«^  limited  to  522. 

Appointments  are/(made  ^uall^ one  year  in  advance  of  date  of 
admission  by  the  Secretary  of  war,  upon  the  nomonation  of  ^the  Sena* 
tor  or  RepresentatiTS*  These  nominations  mayXbeC^ithejc)'bes tewed  af- 
ter competitive  examination  or  given  direct  at  the  option  of  the  Re* 
presentative^A  IfaA^^a  It  e  mates  will  receive  from  the  War  Department 
f^  letters  of  appointment,  and  will  be  examined  ^ee«Mwr  with  the  reg- 


iilar  Appointee. 


examined 
•  the. best'  qualified  will  be  admitted  to  the  AcadA  ^ 
eoy  in  the  event  of  the  failure  of  the  Principal  to  pass  the  pro-  *|V 
scribed  preliminary  examination.  Appointee  to  the  military  academy  ^| 
Bust  m>  In  miii'H  be  between  seventeen  and  twenty  two  years  of  age, 
and  able  to  i>a8s  a  carefull  exeunination  in  reading,  writing,  spell- 
ing, Snglish  grannar,  English  ccmposition,  Bnglish  literature,  aritb 


atic,  algebra,' 


> quadratic* equations,  plane  geometry,  des- 


criptive georgaphy,  and  the  Elements  of  physical  geography,  especial' 
ly  the  geoffraphy  of  the  U*  S.,  hisiaiy  •€   »)>a  United  statesytha    |S-f 
outlines  qC  General  History,  and  the  general  principals  of  physiol- 


ogy and  hygiene* 


4<«tflAtA 
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-t^MMJ^^i 


Vj^oooan-carrySng  aarlna^ig^wwjifcuitfc  ^y^tha  U  i 
In  on«  yr  w«  paid  to  fei^gn  ooaqpanies  tldQ^OOO^OOO  f«r 
freielhtVago,  and  I451OOO9OOO  forC^araa  4i»)paMengeri^andt 


'J. 


^nsuranoo*  In  the  ^Mgy  same  yr  iha  eouatry  tent  to  for* 
elgn  lands  oror  4600|0(X)9000^jiioro  of  gooda  thM  ItJ^aiM^* 
from^^^eee  tauntrioa;  and  «•*  tono^oall  thit^tho  balan^t 
of  trade  In  our  faTor.  N  'tjmm  aai^  of  the  rogular  staaa* 


)^ 


ship  lines  between  Sur  and  the  PS*  It^reoelTeiJ  a  larger 
proportion  of  4if^  inports^^md/is  the  outlet  for  orer  one«> 
fThird  of  our  donees tlo  eacports^J  Breaj^ tuffs,  proTlslons, 


'  /  cotton,  and  petroleum  form Qa>e«half  Uhout) of  %)m-^ exports, 
^e  olty  has  Av^  353  mlj^water  front,  (^  imioh  41w\halt^ 


may  be 


^  _^    _  ^  for  shipping,,  fhe  piers  of  Jersey  City  and 

I'     J>  Hoboken,   In  N  J . (prac t ioa lly taro)a  part  of  •JMf'port,     V© 
^     ninety  mi  of  pler^i^may  be  »epy»  largely  extended.     The  for- 


eign movement  of  the  port  whloh   ii   »ary  Aarce^ia  more  than 
three  times  the  tonnageo^ite  neareat  competitor,  fph^eh   te 
the  olt.1,1   »f ^OBtonT)    About  fifty  steamers   in  the   foreign 
traderevery  week  jleaye   the  porjX    *alfj{sail  under  the  Brit- 


ish and  . 


under  the  American  flag. 
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BXERCISE    6 


*rJL-tj:. 


J' 


>rV 


M 


...HI 


A  SERIES  OF  QUESTIONS 

Relating  to  the  Subjects 
Treated  of  in  This  Volume. 


It  will  be  noticed  that  the  questions  contained  in  the  fol- 
lowing pages  are  divided  into  sections  corresponding  to  the 
sections  of  the  text  of  the  preceding  pages,  so  that  each 
section  has  a  headline  that  is  the  same  as  the  headline  of 
the  section  to  which  the  questions  refer.  No  attempt  should 
be  made  to  answer  any  of  the  questions  until  the  corre- 
sponding part  of  the  text  has  been  carefully  studied. 


ARITHMETIC. 

(PART  1.) 


EXAMINATION  QUESTIONS. 

(1)  What  is  arithmetic? 

(2)  In  what  two  ways  may  numbers  be  represented? 

(3)  What  is  a  number?  a  unit? 

(4)  What  is  the  difference  between  a  concrete  number 
and  an  abstract  number? 

(6)     What  is  the  reading  of  a  number  called? 

(6)  Express,  in  both  Arabic  notation  and  Roman  nota- 
tion, seven  thousand  five  hundred  three. 

(7)  For  what  purpose  are  ciphers  used? 

(8)  Write  each  of  the  following  numbers  in  words: 

(a)  980;  (d)  605;  {c)  28,284;  (d)  9,006,042;  {e)  860,317,002; 
(/)  700,004. 

(9)  Express  in  Roman  notation  the  following  numbers: 
(a)  76;   (d)  353;   {c)  1,732;   {d)  1,496;   (e)  1,888. 

(10)  Represent  in  figures  the  following  expressions: 

(a)  Seven  thousand  six  hundred;  (d)  eighty-one  thousand 
four  hundred  two;  (c)  five  million  four  thousand  seven; 
id)  one  hundred  eight  million  ten  thousand  one;  {e)  ten 
million  six;    (/)  thirty  thousand  ton. 

(11)  Find  the  sum  of  83,027  +  46,928  +  4,769  +  81,987 
+  46,729  +  479,897  +  627  +  14,896  +  987,649.    >. 

Ans.  1,746,509. 

(12)  Multiply  29,800  by  390.  Ans.  11,622,000. 

(13)  A  man  owes  $1,000;  he  pays  $329  the  first  year  and 
$438  the  second  year.  How  much  does  he  still  owe?  Ans.  $233- 

For  notice  of  copyright,  see  pasre  immediately  following  the  title  paffe. 

U 
126D— 33 


ARITHMETIC. 


%1 


(14)  Find  the  diSerence  between  23,898  +  4,982  +  96,875 
+  59,674  and  31,827  +  54.892  +  6>925  +8.976,     Ans.  83,007, 

(15)  Multiply  8,765  by  987,  and  from  the  product  subtract 
4,695  X  823.  Ans,  4,787,070. 

(16)  The  ei^eater  of  two  numbers  is  1^004,  and  their  dif- 
ference is  49.     What  is  their  sum?  An5.  1,959. 

•    (17)    A  drover  bouKht  86  oizen  at  $24  eadi  and  28  cows 
at  $96  eadi;  how  much  did  they  all  cost?         Ana.  $8,(}72» 

(18)  Divide  2,987  X  864  by  928.  Ans*  2J49IH. 

(19)  Multiply  8,976  t^  4.298,  aiid  subtxaot  98,766  from 
the  product.  .  Ans.  38,480,083, 

(20)  An  engine  and  boiler  in  a  manufactory  are  v^ortb 
$8,246;  the  bnildln^r  is  worth  three  times  as  much,  plus 
$1,200;  and  the  tools  are  worth  twice  as  much  as  the  build- 
iaz%  pitis  $1,875.  (a)  What  is  the  value  of  the  building  and 
tools?     (d)  What  is  the  value  of  the  whole  plant? 

i  Ans    H^)$S4^^9. 

(21)  The  divisor  is  1,389,  the  quotient  is  748,  and  the 
remainder  is  1,263.     What  is  the  dividend?    Aos.  1,040,235* 

(22)  The  multiplicand  is  4,896,  and  the  product  3,862,944. 
Find  the  multiplier.  Ans.  789. 

(23)  A  man  left  $25,375  to  his  widow  and  $12,450  to  each 
of  his  seven  children.     How  much  did  they  all  receive? 

Ans.  $112,525. 

(24)  If  I  sell  my  farm  for  $375  an  acre,  I  would  get  $31,734 
more  for  it  than  if  it  sold  for  $246  an  acre.  How  many  acres 
in  the  farm?  Ans.  246  acres. 

(25)  Solve  the  following  by  cancelation: 


U) 


=? 


231  X  96  X  192  X  45 
11  X  24  X  48  X  15  X  7 

42  X  64  X  125  X  98  X  144 
14  X  16  X  25  X  49  X  36  X  20 


=  ? 
^°*-  l(*)24. 


ARITHMETIC 

(PART  2.) 


EXAMINATION   QUESTIONS. 

(1)  Find  the  sum  of  I,  i,  i,  i,  and  H.  Ans.  4ift. 

(2)  What  is  the  value  of  3i  +  6|  -  4l?  Ans.  5tt. 

(3)  A  man  bought  12j  tons  of  coal.     How  much  was  left 
after  he  had  burned  5i  tons  ?  Ans.  6H  T. 

(4)  How  many  dresses  can  be  made  of  53i  yards  of  ging- 
ham, if  each  dress  contains  6|  yards?  Ans.  8  dresses. 

(5)  Find  the  product  of  831  X  67f  Ans.  6,672t. 

(6)  Divide  4i  X  6J  by  It.  Ans.  16|. 

(7)  At  $3i  a  yard,  what  must  be  paid  for  24  yards  of 
velvet?  Ans. 


(8)  Simplify  ^i^^i^.  Ans.  8. 

(9)  Multiply  8A  by  A.  Ans.  Hi. 

(10)  Subtract  from  100  the  sum  of  8},  7f ,  and  lOi. 

Ans.  72H. 

(11)  A  cask  containing  40  gallons  leaks  at  the  rate  of 
3i  gallons  an  hour.     In  how  many  hours  will  it  be  empty  ? 

Ans.  lOf  hr. 

(12)  Find  the  value  of  tWt  X  4|  X  6i.  Ans.  19H. 

(13)  The  circumference  of  a  wheel  is  fH  times  its  diam- 
eter. What  is  the  circumference  of  a  wheel  whose  diameter 
is  81  feet?  Ans.  27^  ft. 

For  notice  of  copyright,  see  page  immediately  following  the  title  page. 
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3  ARITHMETIC, 

(14)  A  company  of  soldiers  consumes  165f  pounds  of 
meat,  which  is  an  aHowance  of  if  pounds  each.  How  many 
soldiers  are  in  the  company  7  Ans.  102  soldiers.  4i 

(15)  In  a  field  of  4|  acres  there  were  raised  96  bushels 
of  wheat.  What  was  the  averag^e  number  of  bushels  per 
acre?  Ans.  20  bu, 

(16)  Simplify  (^xU-\)  ^*)^^'  ^^^'  ^*' 

il7)     Find  the  cost  of  24|  tons  of  hay  at  $23f  a  ton. 

Ans.  $587  H, 

/18)  Three  men  in  partnership  gain  $S,696.  In  divi- 
ding the  profits,  one  gets  i  of  the  amount^the  second  gets  l 
of  the  remainder,  and  the  third  gets  what  still  remains* 
Find  the  share  of  each,  Ans,  $1,232;  $985i;  $1,478|, 

.,^.     c^      1/    Itx  (2^  +  f-H-^t)  .  . 

(20)  The  sum  of  two  numbers  multiplied  by  18i  is  296}, 
One  of  the  numbers  is  12}-     Find  the  other  number.    Ans.  3+. 

(21)  If  12j  times  the  difference  between  two  numbers  is 
4lit  and  one  of  the  numbers  is  21,  what  is  the  other  number  P 

Ans.  24i  or  17f 

(22)  What  is  the  circumference  of  a  wheel  that  goes 
108  feet  in  turning  5f  times?  Ans.  ISH  ft. 

(23)  Simplify  H  X  |||  -  ^/-I  V'  ^°^-  ** 

(24)  If  a  man  travels  85tV  miles  in  one  day,  78 A  miles 
the  next  day,  and  125H  miles  the  third  day,  how  far  did  he 
travel  in  the  three  days  ?  Ans.  289fH  mi. 

(25)  Bought  21  li  pounds  of  old  lead  for  li  cents  per 
pound.  Sold  a  part  of  it  for  2i  cents  per  pound,  receiving 
for  it  the  same  amount  as  I  paid  for  the  whole.  How  many 
pounds  did  I  have  left  ?  Ans.  52il  lb. 


ARITHMETIC. 

(PART  3.) 


EXAMINATION  QUESTIONS. 

(1)  Change  2i  X  3i  -f-  8  to  a  decimal.  Ans.  1.0417- 

(2)  By  the  method  of  aliquot  parts,  multiply  448  by  62i. 

Ans.  28,000. 

(3)  How  many  tons  of  coal  at  $2.87i  a  ton  should  be 
received  in  exchange  for  128  cords  of  wood  at  $1.62i  a  cord 
and  $436  in  money?  Ans.  224  T. 

(4)  A  dealer  bought  peaches  at  $1.87i  a  basket,  and  sold 
them  so  as  to  lose  $12.60  on  100  baskets.  How  much  did 
he  receive  per  basket]?  Ans.  $1.75. 

(5)  Reduce  to  decimals  and  add  the  following  fractions: 
*,  *,  ii,  H.  Ans.  2.84375. 

(6)  If  the  diameter  of  the  earth  is  7,912  miles  and  its 
circumference  is  3.1416  times  as  much,  how  many  miles  are 
in  its  circumference  ?  Ans.  24,856.3392  mi. 

(7)  Find  the  value  of  i  of  f  of  .0168.  Ans.  .00672. 

(8)  The  sum  of  .37  of  a  number  and  .23  of  the  same 
number  is  33.6.     Find  the  number.  Ans.  56. 

(9)  If  I  of  a  number  be  subtracted  from  .8  of  the  num- 
ber, the  remainder  is  87.8.     What  is  the  number? 

Ans.  658.5. 

(10)  If  $8.20  more  is  paid  for  14|  yards  of  cloth  than  for 
9i  yards,  what  is  the  price  per  yard?  Ans.  $1.60« 

For  notice  of  copyright,  see  page  immediately  foUowinff  the  title  past. 
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P  (11)     Change  4*620  feet  to  the  decimal  of  a  mile.     One 
mile  contains  5,280  feet.  ^^^^^^^^         Ans.  *875  mi.  J 

(18)    Find  the  cost  of  6  barrels  of  flour  at  $6^6>baivd, 
*  88  bnshelB  of  potatoes  At  $.876  per  bushel,  and  180  pounds 

of  sugar  at  $.03  i  a  poimd^^^^^^^^^p     Ans.  $66.50 

(1^)  A  lot  cost  $3,300,  and  this  was  J65  of  the  cost  of  the 
house  erected  upoa  it.    Fiod  what  was  paid  for  the  house* 

Ans.  $20,000: 

(14)     A  man  whose  daily  pay  was  $L87i  had  his  wages 

adv&nced  to  $2.2-5.     Counting  300  working  days  in  a  year, 
find  the  annual  increase  in  his  salary.  Ans.  $112.50, 

(16)  A  man  paid  ,143  of  his  annual  salary  to  his  butcher, 
.847  of  it  to  his  grocer»  *256  of  it  for  clothing,  and  .154  for 
other  expenses.  How  much  did  he  save^  if  his  butcher 
received  $327.47?  Ans,  $229. 

(16)  A  farm  was  bought  at  $87.-50  per  acre  and  sold  at 
$112.50,  by  which  there  was  a  gain  of  $3,670.  How  many 
acres  were  there?  Ans.  146.8  A. 

(17)  If  a  cubic  inch  of  water  weighs  .03617  pounds  what 
will  be  the  weisrht  of  281  cubic  inches?         Ans.  8.866+  lb. 

(18)  Using  the  method  of  aliquot  parts,  divide  (a)  475  by 
12*;  id)  25  by  16|.  .        f  (a)     38. 

^^•lU)     li. 

(19)  Express  (approximately). 7292  as  a  common  fraction 
whose  denominator  is  40.  Ans.  It. 

(20)  Find  the  value  of  the  following  expression  when  the 
result  is  carried  to  three  decimal  places: 

74.26  X  3.1416  X  19.5  X  19.5  X  350 
33,000  X  12  X  4 

Ans.  19.601+. 

(21)  From  1  +  .001  take  .Ol  +  .OOOOOl.         Ans.  .990999. 

(22)  Simplify  [(H  +  2i-3«)-(¥-l*  +  5«)]x  (.625 
Xi*).  Ans.  J2 
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(23)  Solve  the  following:     (a)  (^-.13)  X  .625  +  i;  (d) 
if  X  .21  -  .02  X  A;  (c)  (¥  +  .013  -  2.17)  X  13i  -  7A. 

(a)  .384375. 
Ans.     (b)  .1209375. 
(c)   6.4896876. 

(24)  Simplify  and  express  the  following,  as  a  mixed 
number: 

1.25  X  20  X  3 
87  +  11  X  8 


459  +  32  Ans.  210f. 

(25)     Simplify  and  express  the  following,  as  a  decimal: 
.876      i   .Ax  .125 
i        A'    .375  X  i  Ans.  9.1876. 


ARITHMETIC. 

(PART  4.) 


EXAMINATIOK  QTTESTIONS. 

(1)  Change  .67  of  a  mile  to  integers  of  lower  denomina^ 
tion.  Ans.  214  rd.  2  yd.  7.2  in. 

(2)  How  many  miles  apart  are  two  points  on  the  earth's 
equator,  one  being  at  23°  28'  west  longitude,  and  the  other 
at  5**  22'  east  longitude.  (Take  a  degree  of  longitude  at 
the  equator  as  69.16  statute  miles.)  Ans.  1,994.11+  mi 

(3)  How  many  yards  of  lining  J  of  a  yard  wide  will  be 
required  to  line  a  piece  of  goods  28  yards  long  and  |  of  a 
yard  wide  ?  (The  area  equals  the  product  of  the  length  and 
the  width.)  Ans.  24  yd. 

(4)  What  must  be  paid  for  a  rectangular  block  of  granite, 
its  dimensions  being  3  ft.  X4^  ft  X6  ft,  at  •1.37^  per  cubic 
foot  ?  (The  contents  of  the  block  equals  the  product  of  the 
length,  breadth,  and  thickness.)  Ans.  $111,375. 

(5)  Find  to  four  decimal  places  the  number  of  times  that 
2  ft.  8  in.  must  be  repeated  to  be  equal  to  the  circumference 
of  a  flywheel  12  feet  in  diameter.  (The  circumference 
equals  3.1416  times  the  diameter.)  Ans.  14.1372. 

(6)  Change  f  of  365  da.  5  hr.  48  min.  49.7  sec.  to  integers 
of  lower  denomination. 

Ans.  228  da.  6  hr.  38  min.  1.0625  sec. 

(7)  If  5  T.  875  lb.  of  coal  cost  $9.13^,  how  much  is^it  a 
ton  ?     Use  the  long  ton.  Ans.  $1.69+. 

For  notice  of  copyright,  see  page  immediately  following  the  title  page. 
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(8)  How  many  8-incli  furrows,  each  40  rods  long,  are 
equivalent  to  an  acre  ?    (See  Example  3.)  Ans,  99. 

(9)  Assmning  that  a  degree  of  latitude  is  69.16  miles, 
how  far  from  the  equator  is  a  place  whose  latitude  is 
42°  20'  30'  ?  Ans.  2,928.3497-  mi 

(10)  A  cubical  cistern  is  8  ft  6  in.  in  each  of  its  three 
dimensions.  How  many  gallons  will  it  hold  ?  (See 
Example  4.)  Ans.  4,594—  gaL 

(11)  Find  the  exact  time  in  years  and  days  between  Jan. 
14,  1898,  and  July  23,  1900.  Ans.  2  yr.  190  da. 

(12)  What  decimal  fraction  of  an  entire  circle  is  60** 
40^30'?  Ans.  .1685+- 

(13)  How  many  bushels  will  a  bin  contain  whose  dimen- 
sions are  6  ft.  X  6 J  ft.  X  8  f t.  ?     (See  Example  4. ) 

•     Ans.  260. 7+ bo. 

(14)  A  family  used  a  quantity  of  sugar  at  the  rate  of 
8|  ounces  per  day  and  it  lasted  80  days.  How  many  pounds 
were  there  in  all  ?  Ans.  43f  lb. 

(16)  Find  the  difference  between  26  ft.  square  and 
75  sq.  ft.  Ans.  550  sq.  ft. 

(16)  A  rectangular  stick  of  lumber  36  ft.  long  and  10  in. 
thick  contains  40  cu.  ft.     How  wide  is  it  ?     (See  Example  4.) 

Ans.  16  in. 

(17)  A  vessel  having  a  capacity  of  100  bushels  will  hold 
how  many  gallons?  Ans.  930.92— gal. 

(18)  (a)  How  many  square  feet  in  a  board  18.75  ft.  long 
and  2  ft.  10  in.  wide  ?  (See  Example  3.)  (d)  What  will  it 
cost  at  8  cents  a  square  foot  ? 


Ua)     53.125  sq.  ft 
^°'-  \  (6)     $4.25. 


(19)     (a)  What  fractional  part  of  63  gallons  is  18  gal.  3  qt 
1  pt.  ?     {6)  What  decimal  part  ?  a        j  ('*)     Hi- 

^^  \  (*)     .2996+. 
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(20)  A  grocer  bought  6  bushels  of  cranberries  and  sold 
them  at  25  cents  for  3  quarts.  His  gain  was  $4.  What  did 
they  cost  him  per  bushel?  Ans.  $2. 

(21)  A  student  spent  8  hours  and  40  minutes  daily  in 
study  for  4  years.  How  much  time  did  he  study  in  all,  if 
school  was  in  session  5  days  each  week  for  40  weeks  each 
year?  Ans.  6,933^  hr. 

(22)  From  £21  5  s.  3  d.  take  £13  9  s.  6  d.    Ans.  £7  15  s.  9  d. 

(23)  If  16  square  miles  be  equally  divided  into  62  farms, 
how  much  land  will  each  farm  contain  ? 

Ans.  165  A.  25  sq.  rd.  24  sq.  yd.  3  sq.  ft.  80+  sq.  in. 

(24)  How  many  bushels  of  apples  are  contained  in  9  bar- 
rels, if  each  barrel  contains  2  bu.  3  pk.  6  qt.  * 

Ans.  26.4375  bu. 

(25)  Reduce  4,763,254  links  to  miles. 

An&  595  mi.  32  ch.  2  rd.  4  li. 


ARITHMETIC. 

(PART  5.) 


EXAMINATION  QUESTIONS. 

Note. — The  answers  obtained  by  the  student  to  those  examples 
which  require  a  change  of  units  from  the  metric  system  to  English  or 
vice  versa  may  differ  slightly  from  those  here  printed  on  account  of 
the  method  used.  If  the  student's  work  is  correct,  however,  it  will  be 
accepted  and  full  credit  will  be  g^ven. 

(1)  How  many  kilos  of  water  will  a  tank  contain  that  is 
8  m.  X  2  m.  X  3  m.?  Ans.  18,000  K. 

(2)  Find  the  cost  of  1.5  tonnes  of  sus:ar  at  2i  cents  a 
pound.  Ans.  $82.67+. 

(3)  How  much  will  25.875  kilograms  of  opium  cost  at 
10  cents  a  grain?  Ans.  $39,930.30. 

(4)  At  25  cents  a  square  yard,  find  how  much  must  be 
paid  to  plaster  a  ceiling  12  meters  long  and  10  meters  wide. 

Ans.  $35.88. 

(5)  What  would  be  the  value  of  the  5-cent  nickel  coins 
that,  placed  side  by  side,  would  make  a  row  50  meters  long, 
the  diameter  of  the  5-cent  nickel  coin  being  2  centimeters? 

Ans.  $125. 

(6)  Find  the  cost,  at  12  cents  a  quart,  of  1,000  liters  of 
cranberries.  Ans.  $108.94—. 

(7)  Change  56.8  meters  to  yards.  Ans.  62.1+  yd. 

(8)  When  ;«r  =  10,  >  =  4,  -ar  =  6,  a  =  8,  *  =  5,  r  =  8, 

what  is  the  value  of  5(-^>^-^^^)y  Ans.  60. 

be  —  ax 

(9)  How  many  cubic  meters  are  equivalent  to  93  cu.  yd.? 

Ans.  71.1+  cu.  m. 

For  notice  of  copyright,  see  page  immediately  following  the  title  page. 
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(10)  How  many  bektares  of  land  in  a  field  40  rods  square? 

Ans.  4.0469-f-  Ha. 

(11)  BouE:ht  a  farm  of  200  hektares  at  $250  a  hektare 
and  sold  it  at  $150  an  acre;  find  the  E^ain  or  loss. 

Ans.  $24,130  gain* 

(12)  A  wall  contaimni:  30  m\  was  built  at  $4.05  per 
cu.  yd.;  bow  mtich  did  it  cost?  Ans.  $158.92, 

(13)  Find  tbe  sum  of  2.76  K.,  429.17  Dg.,  and  38,295  g., 
and  express  the  result  in  hekto^rams,  Ans,  453,367  Hf, 

(14)  What  is  the  value  of  {43i)"  +  (4i)'?  J 

Ans,  1,993.879+.   ■ 

(16)     Find  tbe  number  of  liters  in  100  gallons  of  water 

Ans.  378,546-  I 

(16)  A  gold  eagle  of  the  United  States  weighs  258  graias 
Troy;  what  would  be  tbe  value  of  a  kilo  of  these  coins? 

Ans.  $598.14-. 

^ic  foot  of  marhle  wei£b^dAfi|SMb. ,  what 
le  weight  of  a  marble  block  contamm^RISs  m'.? 

Ans.  156,432  lb.,  nearly. 

(18)  What  IS  the  nearest  whole  number  of  city  lots,  each 
containing  2,500  sq.  ft.,  that  is  equivalent  to  a  hektare  of 
land?  Ans.  43  lots. 

(19)  A  rectangular  field  100  m.  long  contains  1  acre. 
How  wide  is  it?  Ans.  8.0488-  rd. 

Suggestion. — Divide  the  number  of  square  mds  in  one  acre  by  the 
number  of  rods  in  100  meters. 

(20)  A  fish  weighing  50  Kg.  was  bought  at  30  cents  a  Kg. 
and  sold  at  18  cents  a  pound;  find  the  gain  or  loss. 

Ans.  $4.84+  gain. 

(21)  How  many  gallons  will  a  cistern  contain  that  holds 
18  m*.?  Ans.  4,765.06  gaL 
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(22)  Mercury  is  13.5  times  as  heavy  as  water;  how  many 
pounds  of  mercury  will  a  vessel  hold  whose  capacity  is 
35  cu.  cm.  Ans.  1.04+  lb. 

(23)  A  cistern  contains  13.5  m*.;  what  is  the  weis:ht  of 
water  in  pounds  that  it  will  hold?  Ans.  29  J62.1  lb. 

(24)  A  liter  is  .26417  of  a  gallon;  how  many  grams  will 
a  gill  of  water  weigh?  Ans.  118.295+  g. 

(25)  A  rectangular  piece  of  ground  is  65.4  m.  long  and 
89.8  m.  wide.  Find  the  cost  of  constructing  a  walk  1  m. 
and  5  dm.  wide  at  $.55  per  yard  of  length:  (a)  when  the 
walk  is  just  outside  the  boundary;  (d)  when  the  walk  is 
just  inside  the  boundary.  a„„  Ha)  $130.13. 

^^•l(^)  $122.91+. 


ARITHMETIC. 

(PART  6.) 


EXAMINATION  QUESTIONS. 

(1)  A  rectangle  has  a  base  of  35  rods  and  an  area  of 
3i  acres;  find  the  altitude.  Ans.  16  rd. 

(2)  The  perimeter  of  a  room  is  140  feet,  and  its  width  is 
three-fourths  of  its  length;  what  are  its  dimensions  ? 

Ans.  30  ft.  X  40  ft. 

(3)  The  base  of  a  right  triangle  is  60  inches,  and  its  area 
is  18.75  square  feet;  what  is  its  altitude  ?  Ans.  90  in. 

(4)  The  pressure  on  a  circular  piston  is  60  pounds  to  the 
square  inch;  if  its  diameter  is  20  inches,  what  is  the  entire 
pressure?  Ans.  18,849.6  lb. 

(5)  How  many  bushels  will  a  granary  hold  that  is  12  feet 
long,  6  feet  wide,  and  4  feet  deep?  Ans.  192.9  bu. 

(6)  How  many  bricks  in  a  wall  4  feet  thick,  90  feet  long, 
and  36  feet  high,  counting  574  bricks  in  a  cubic  yard  of  wall? 

Ans.  275,520  bricks. 

(7)  Find  the  area  of  a  circle  whose  circumference  is 
1,000  feet.  Ans.  79,577.285+  sq.  ft. 

(8)  Find  the  convex  surface  of  a  cylinder  24  inches  long 
and  18  inches  in  diameter.  Ans.  1,357.1712  sq.  in. 

(9)  Find  the  cost  of  the  following  bill  of  lumber: 

10  pieces  hemlock  10^  X  3^'  X  4''  at  $16  a  M. 
25  pieces  hemlock  12'  X  8"  X  V^  at  $16  a  M. 
20  pieces  pine  16'  X  8''  X  2''  at  $30  a  M. 

Ans.  $17.60. 
so 
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(10)  How  many  feet  of  1-iDch  boards  could  be  cut  from 
a  stick  40  feet  long  and  10  inches  square,  allowing  i  inch  for 
each  saw-cut?  Ans,  693i  ft. 

(11)  Find  the  cost  of  1  mile  of  iron  water  pipe  36  inches 
inside  diameter,  and  38  inches  outside  diameter^  the  price  of 
the  iron  being  $40  per  ton  of  2,000  pounds.  (Weight  of 
1  cubic  foot  of  cast  iron  is  450  pounds,)     Ans.  $38,358.94  —  . 

(12)  How  much  will  it  cost  to  enclose  a  rectangular  lot 
160  feet  wide  and  480  feet  long  with  a  post  and  board  fence 
6  feet  high?     Lumber  costing  $30  per  thousand  feet  and 
labor  $11.65  per  thousand  feet.    Posts  measuring  4  in.  X  4  in.     , 
X  8  ftp  are  to  be  placed  8  feet  apart,  boards  1  inch  thick.       fl 

Ans,  $390.95+.™ 

(13)  An  iron  safe  is  everywhere  li  inches  thick,  and  its 
external  dimensions  are  6  ft.  X  4  ft.  6  in.  X  3  ft.  6  in.;  how 
much  does  it  weigh?  (Weight  of  1  cubic  foot  of  wTougbt 
iron  is  480  pounds.)  Ans.  7,237i  lb. 

(14)  How  many  bricks,  each  8}  inches  long,  4i  inches 
wide,  and  2j  inches  thick,  will  be  required  to  build  a  wi 
175  yards  long^,  12  feet  hig^h,  and  1  foot  lOi  inches  thicki 

KAIIow  for  mortar;  see  Art.  85.)  Ans.  177,882  bricks* 

(15)  The  perimeter  of  a  field  is  6(X)  yards,  and  its  lencfth 
is  80  yards  more  than  its  width;  how  many  acres  in  the  field? 

Ans.  4.32-A. 

(16)  How  many  revolutions  will  a  locomotive  wheel  6  feet 
in  diameter  make  in  going  from  New  York  to  Philadelphia, 
a  distance  of  90  miles?  Ans.  25,210.08+  revolutions. 

(17)  A  cylindrical  tank  12  feet  high  and  40  inches  in 
diameter  is  full  of  oil  worth  8  cents  a  gallon;  what  is  the 
value  of  the  oil?  Ans.  $62.67-. 

(18)  (a)  How  many  perches  of  stone  are  required  to 
build  the  walls  of  a  church,  80  ft.  X  40  ft.  outside,  the  walls 
being  36  feet  high  and  3  feet  thick,  there  being  twelve  win- 
dows, each  6  ft.  X  12  ft.,  and  three  doors,  each  7  ft.  X  10  ft.? 
(b)  What  is  the  cost  of  laying  the  walls,  at  $3.75  per  perch? 

\(a)     864.7  pch. 
l(^)     $3,927.27. 


tes 


Ans.  I . 
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(19)  A  cubical  cask  8  feet  6  inches  each  way  is  full  of 
oil;  a  faucet  capable  of  discharging:  an  average  of  5  gallons 
per  minute  is  opened.  In  what  time  will  the  cask  be 
emptied?  Ans.  15  hr.  18.795—  min. 

(20)  How  many  tons  of  Schuylkill  coal  will  fill  a  car 
40  feet  long  and  6i  feet  wide  to  a  depth  of  4i  feet? 

Ans.  33.4+  T. 

(21)  What  must  be  paid,  at  4|  cents  per  square  yard,  for 
kalsomining  the  walls  and  ceilings  of  4  rooms,  each  having 
a  height  of  9  feet  4  inches,  the  dimensions  of  the  rooms  being 
as  follows:     12  ft.  X  14  ft.,  15  ft.  X  15  ft.,  16  ft.  X  18  ft.,  and 

15  ft.  X  19  ft?  Ans.  $17.31  +  . 

(22)  How  many  single  rolls  and  how  many  double  rolls 
of  paper  will  be  required  to  paper  the  walls  of   a   room 

16  ft.  X  20  ft.  6  in.,  allowing  for  a  baseboard  7  inches  high, 
5  doors  3  ft.  X  7  ft.,  and  3  windows  3  ft.  X  6  ft.,  the  walls  of 
the  room  being  11  feet  high?  Also,  how  many  double  rolls 
of  border  18  inches  wide  are  required? 

{7  double  rolls. 
17  single  rolls. 
2  double  rolls  border. 


(23)  At  $1.25  a  yard,  what  will  be  the  cost  of  carpeting 
a  room  15  ft.  X  17  ft.,  with  Brussels  carpet,  allowing  1  foot 
on  each  strip  for  waste  and  matching?  Ans.  $52.50. 

(24)  What  would  be  the  cost  of  erecting  the  walls  of  a 
building  145  ft.  X  75  ft.,  and  30  feet  high;  the  walls  being 
3  bricks  (  =  1  foot)  thick,  allowance  to  be  made  for  110  win- 
dows, each  7  ft.  X  3  ft.  6  in.;  for  4  doors,  each  8  ft.  X  10  ft.; 
and  2  doors,  each  6  ft.  X  8  ft.;  the  bricks  to  cost  $5.60  per 
thousand,  and  the  laying  to  cost  $1.45  per  thousand? 

f  $1,299.23+  for  bricks. 
^^^'  \  $340.46-  for  laying. 


(25)     What  would  it  cost  to  shingle  a  roof,  each  side 
measuring  30  ft.  X  15  ft.,  shingles  costing  $5  per  thousand? 

Ans.  $40.50. 


ARITHMETIC. 

(PART  7.) 


EXAMINATION  QUESTIONS. 

(1)  Express  decimally:  i%,  |%,  1|%,  i  of  1%,  I  of  i%. 

(2)  A  farmer  planted  64%  as  many  potatoes  as  his  crop 
amounted  to;  this  was  1,575  bushels  more  than  he  planted; 
how  many  bushels  in  his  crop?  Ans.  1,680  bu. 

(3)  I  pay  37i%  of  my  month's  salary  to  my  grocer,  12i% 
of  it  to  my  butcher,  and  16i%  of  it  for  other  expenses,  and 
then  have  $90  of  it  left;  how  much  do  I  get  per  year? 

Ans.  $3,240. 

(4)  A  merchant  bought  some  goods  at  20%  below  list 
price,  and  sold  them  so  as  to  gain  30%;  at  what  per  cent, 
above  list  price  did  he  sell  them?  Ans.  4%. 

(5)  Two  horses  were  sold  at  $120  each;  if  by  the  trans- 
action 25%  was  gained  on  one  and  25%  lost  on  the  other,  how 
much  was  gained  or  lost?  Ans.  $16  lost. 

(6)  A  bought  a  horse  and  sold  it  to  B  at  an  advance  of 
20%;  B  sold  it  to  C  and  gained  25%;  what  did  each  man 
pay  for  it  if  it  cost  C  $60  more  than  it  cost  A? 

A,  $120. 

Ans.   B,  $144. 

,  C,  $180. 

(7)  What  number  increased  by  12j%  of  itself  is  equal  to 
$3,690?  Ans.  $3,280. 

For  notice  of  copyright,  see  pare  immediately  following  the  title  page. 
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(8)  A  speculator,  after  losmg  35%  of  his  money  and  10% 
of  the  remainder,  had  $17,550  left;  how  much  did  he  have 
at  first?  Ans.  $30,000* 

(9)  A  man  earned  20%  more  during  the  second  of  three 
years  than  he  did  the  first,  and  25%  more  during  the  third 
year  than  he  earned  the  second;  in  the  three  years  he  earned 
in  all  $7,400.     What  sum  did  he  earn  each  year? 

First  year,  $2,000, 
Ans*  '    Second  year,  $2,400. 
Third  year,  $3,000. 

(10)  If  I  should  sell  my  horse  for  $140,  my  gain  would 
be  12%;  for  what  must  I  sell  him  to  grain  28%.     Ans.  $160. 

(11)  The  sum  of  two  numbers  is  2,200,  which  is  275%  of 
the  smaller;  what  are  the  numbers?  f  Larger,  1,400. 

^^'   1  Smaller,    800. 

(12)  A    commission    merchant    sold    some    goods    for  f 
$8,407.96^    his  commission  was  2%,  for  guaranteeing  pay- 
ment he  charged   li%,   and  his  other  charges   were  $275. 
How  much  should  he  send  his  principal?         Ans,  $7,838.68. 

(13)  Find  A*s  tax,  knowing  that  the  tax  rate  is  I2i  mills  f 
on  100  cents,  that  his  assessment  on  real  estate  is  $7,800,  on 
personal  property  $5,640,  and  that  he  pays  for  three  polls  at 
$.75  each.  Ans.  $170.25. 

(14)  How  much  better  on  a  bill  amounting  to  $987.50  is  a 
discount  of  40%  than  discounts  of  20%  and  20%?    Ans.  $39.50. 

(15)  A  boy  buys  oranges,  and  always  receives  for  3  of 
them  as  much  as  he  pays  for  5;  what  is  his  gain  per  cent? 
Give  reasons  for  your  solution.  Ans.  661%. 

(16)  If  the  premium  for  insuring  a  store  is  $267  when 
the  rate  is  li%,  what  is  the  amount  of  insurance? 

Ans.  $17,800, 

(17)  When  the  rate  is  three-fourths  of  1%,  and  the  amount 
to  be  insured  is  $75,375,  what  will  be  the  premium? 

Ans.  $66&(il+. 


§7  ARITHMETIC.  8 

(18)  After  deducting  2i%  commission  and  i%  for  insur- 
ance, a  commission  merchant  remitted  $6,613  as  the  proceeds 
from  a  sale  of  peaches;  for  how  much  were  the  peaches 
sold?  Ans.  $6,800. 

(19)  A  commission  merchant  received  $520.45  to  buy 
peaches  after  deducting  expenses;  drayage  cost  $18.75, 
storage,  $8.50,  and  his  commission  was  2|%.  At  $.75  a  crate, 
how  many  crates  did  he  buy?  Ans.  640. 

(20)  A  merchant  bought  200  barrels  of  flour  at  $6.40  per 
barrel;  he  sold  65%  of  it  at  $5.90  and  the  remainder  at  $6.50. 
Find  the  gain  per  cent.  Ans.  13iV%. 

(21)  A  merchant  purchased  a  bill  of  goods,  on  which  he 
received  a  serial  discount  of  20%,  15%,  and  5%;  if,  instead, 
he  had  been  given  a  discotmt  of  20%,  10%,  and  10%,  his  bill 
would  have  been  $25.48  more.  Find  the  amount  of  the  bill 
without  discount.  Ans.  $12,740. 

(22)  A  life-insurance  company  took  a  risk  at  i%  annual 
premium  for  $25,000;  the  company  reinsured  28%  of  their 
risk  at  i%  in  a  second  company,  and  48%  of  it  at  i%  in  a  third 
company.  What  was  the  annual  gain  of  the  first  company 
by  reinsuring?  Ans.  $41.25. 

(23)  A  discount  of  20%  on  three-fourths  of  the  amount  of 
a  bill,  and  15%  on  the  remainder  is  $324.50  better  than  a  dis- 
count of  16%  on  the  whole  bill;  find  the  amount  of  the  bill. 

Ans.  $11,800. 

(24)  A  dealer  receives  $33.90  more  for  a  piano  by  allow- 
ing a  serial  discount  of  20%,  10%,  and  10%  instead  of  one  of 
25%,  15%,  and  5%  from  the  list  price;  what  is  the  list  price? 

Ans.  $800. 

(25)  A  merchant  sold  20%  of  his  stock  at  a  gain  of  20%, 
30%  of  the  remainder  at  1.25  of  its  cost,  and  what  still 
remained  he  sold  at  seven-eighths  of  its  cost;  did  he  gain  or 
lose,  and  what  per  cent.?  Ans.  3%  gain. 


ARITHMETIC. 

(PART  8.) 


EXAMINATION  QUESTIONS 

(1)  By  the  method  of  Art.  12,  find  the  interest  of 
$5,628.40  at  3t%  for  5  yr.  7  mo.  29  da.       Ans.  $1,211.39. 

(2)  By  the  six-per-cent.  method,  find  the  interest  of 
$5,670.80  for  1  yr.  11  mo.  27  da.  at  4i%.       Ans.  $508.25. 

(3)  By  the  60-day  method,  find  the  interest  of  $4,689.50 
at  6%  for  87  days.  Ans.  $68.00. 

(4)  Find,  in  the  shortest  way,  how  much  more  the 
interest  of  $6,600  will  be  for  3  yr.  8  mo.  15  da.  at  5i%  than 
at  41%.  Ans.  $203.96. 

(5)  If,  in  finding  the  interest  at  6%  of  any  sum  of  money, 
the  multiplier  is  .2365,  what  is  the  time? 

Ans.  3  yr.  11  mo.  9  da. 

(6)  How  much  more  at  6%  is  the  exact  interest  of  a  debt 
of  $100,000  for  February,  1896,  than  for  the  same  month  in 
1897?  Ans.  $15.14. 

(7)  In  3  yr.  5  mo.  18  da.  at  4i%,  what  part  of  the  prin- 
cipal equals  the  interest?  Ans.  .156. 

(8)  Find  the  exact  interest  at  7%  of  $928.60  from  April  8, 
1899,  to  October  17,  1899.  Ans.  $34.19. 

(9)  What  is  the  compound  interest  of  $3,690  for  3  yr. 
7  mo.  20  da.  at  6%,  interest  being  compounded  semiannually? 

Ans.  $886.05. 

For  notice  of  copyright,  see  pa^e  immediately  following:  the  title  page. 
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(10)  What  is  the  difference  between  the  exact  and  the 
ordinary  interest  of  $3,600  at  6%  for  270  days  of  a  common 
year?  Ans,  $2.22. 

(11)  The  amount  of  a  certain  principal  at  b%  for  2  yr- 
3  mo.  18  da.  is  $535.20;  what  is  the  principal?       Ans*  $480* 

{12)  ^^^at  13  the  present  worth  of  $1,260  due  in  6  mo. 
24  da.,  money  being  worth  5^  a  year?  Ans,  $1,225. 2S, 

(13)  What  is  the  face  of  a  90-day  grace  note  that  will 
yield  $1,200  proceeds  when  discounted  at  6%?  Ans.  $1,218.89. 

(14)  Find  the  bank  discount  of  a  erace  note  for  $2,400, 
due  in  60  days,  the  rate  of  discount  being  6%.     Ans.  $25.20. 

(15)  Write,  in  proper  form,  a  90-day  note,  which,  when 
discounted  at  a  bank  at  5%,  allowing  grace,  will  yield  $6,000 
proceeds.     Give  the  work  for  finding  the  face. 

Ans,  Face,  $6,078.51. 

(16)  A  90-day  grace  note  for  $1,200,  dated  July  1,  1900. 
and  bearing  interest  at  8%,  was  discounted  at  6%  at  a  bank, 
September  1,  1900;  find  the  proceeds.  Ans.  $1,218,47-  ■ 

(17)  A  note  for  $2,920,  bearing  interest  at  5%,  is  daled 
Apri!  1,  1900;  at  what  date  will  the  exact  interest  amount 
to  $58.40?  Ans.  Aug.  25,  1900. 

(18)  A  demand  note  for  $12,000,  with  interest  at  6%,  is 
dated  May  10,  1894,  and  bears  the  following  indorsements: 
September  1,  1894,  $200;  January  9,  1895,  $960;  March  1, 
1895,  $150;  May  1,  1895,  $500.  Settled,  September  1,  1895. 
Which  is  better  for  the  lender,  and  by  which  will  he  receive 
the  more  interest — the  merchants*  rule  or  the  United  States 
rule,  exact  interest  being  computed?     Ans.  U.  S.  rule,  $28.02. 

(19)  At  what  rate  per  cent,  will  $1,280,  in  2  yr.  5  mo. 
24  da.,  give  $148.31  interest?  Ans.  4|%. 

(20)  The  bank  discount  on  a  30-day  grace  note,  bearing 
interest  at  8%,  is  $66,  the  rate  of  discount  being  6%  per 
annum.  Find  the  face  of  the  note,  if  the  note  was  dis- 
counted on  the  day  it  was  made.  Ans.  $11,912.64. 
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(21)  I  lend  equal  sums  to  each  of  two  men,  for  which  one 
pays  me  5i%  and  the  other  4i%  per  annum;  at  the  end  of 
1  yr.  9  mo.  18  da.,  the  interest  due  me  from  the  first  exceeds 
the  interest  due  from  the  second  by  $42.  What  did  I  lend 
to  each?  Ans.  $2,000. 

(22)  If  the  interest  of  three-fourths  of  A's  money  added 
to  that  of  two-thirds  of  B's  in  4  years  at  6i%  is  $1,320,  how 
much  has  each,  if  three-fourths  of  A*s  equals  two-thirds  of 
B's?  .        /A,  $4,000. 

^''^-   IB,  $4,500. 

(23)  What  is  the  ad  valorem  duty  at  22%  on  18,600  yards 
of  silk  invoiced  at  8  francs  per  yard?  Ans.  $6,317.96. 

(24)  Find  the  value,  in  English  money,  of  the  following 
United  States  invoice: 


Goods. 

United  States 
Money. 

English  Money. 

Dollars. 

Cents. 

jC 

8. 

d. 

12,000,000  pounds  steel  rails 
at  $27.62  per  ton     .   .   .   . 

4,304  steel  plows  at  $7.18 
each 

Total,  in  English  money 

Ans.  ;^36,753  9s.  lid. 

(25)     If  the  rate  of  duty  is  28%  ad  valorem,  what  will  be 
the  duty  on  a  lot  of  silk  invoiced  at  ;^378  15  s.? 

Ans.  $516.04. 


ARITHMETIC. 

(PART  9.) 


EXAMINATION  QUESTIONS. 

(1)  How  much  must  be  invested  in  stocks  paying  3i% 
semiannual  dividends  to  yield  a  yearly  income  of  $6,600,  if 
they  are  bought  at  108i,  brokerage  being  i%? 

Ans.  $86,900. 

(2)  A  broker  at  a  commission  of  i%  receives  $50  for  buy- 
ing stock  at  llOi.  {a)  How  many  shares  does  he  buy? 
{b)  What  do  they  all  cost  without  brokerage? 

Ansl^^^  200. 
^""Hid)  $22,100. 

(3)  What  will  be  the  cost  of  125  shares  of  bank  stock 
bought  at  114i,  brokerage  being  i%?  Ans.  $14,281.26. 

(4)  How  much  must  be  invested  in  stock  paying  a  quar- 
terly dividend  of  2%  to  yield  an  annual  income  of  $4,800, 
their  market  price  being  112f  and  brokerage  i%? 

Ans.  $67,500. 

(5)  Which  is  better,  and  by  how  much  per  cent.,  to 
invest  in  stock  at  110  that  pays  an  annual  dividend  of  10%, 
or  in  stock  at  90  that  pays  8%  a  year? 

Ans.  The  former,  by  tt%. 

(6)  What  must  be  paid  for  a  sight  draft  for  $5,600  on 
New  Orleans  when  exchange  is  at  li%  premium  ? 

Ans.  $6,663. 

For  notice  of  copyrisrbt.  see  paire  immediately  following  the  title  paffe. 
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(7)  Allowing  grace,  what  will  be  the  cost  of  a  draft  for 
$8,000  payable  60  days  after  sight,  exchange  bein^  at  li^t 
premium,  and  money  being  worth 6%  interest?     Ans*  $8,036, 

(8)  Find  the  cost,  with  gprace,  of  a  90-day  draft  for 
$6,800  when  money  is  worth  5%  interest  and  exchangfe  is 
at  H%  discount.  Ans.  $6,627,17. 

(9)  Exchange  being  at  1%  premium^  find  the  cost  of  a 
sight  draft  for  $2,800,  Ans,  $2,82h 

(10)  Find  the  face  of  a  GO-day  draft,  with  grace,  costing 
$12,000  when  exchange  is  at  li%  discount  and  money  is 
worth  6%  interest,  Ans,  $12,314,01. 

(11)  What  is  the  cost,  in  New  York,  of  a  draft  on  London 
for  /400  16  s.  when  exchange  is  $4,856?        Ans>  $1,945.64, 

(12)  What  must  be  paid  in  New  York  for  a  draft  on 
Paris  for  20,000  francs  when  $1  is  equal  in  exchange  to 
6,22  francs?  Ans.  $3,831.42. 

(13)  In  what  time  will  the  interest  of  $1,000  be  the  same 
as  the  interest  of  $800  for  30  days,  $500  for  20  days,  and 
$400  for  60  days,  the  rate  in  each  case  being  the  same? 

Ans.  68  da. 

(14)  A  sold  B  a  bill  of  goods  as  follows:  silk  for  $1,200 
on  30  days'  credit,  cloth  for  $3,600  on  60  days*  credit,  and 
cotton  goods  for  $1,200  on  90  days*  credit;  in  what  time  can 
the  three  debts  be  equitably  paid  at  once?  Ans.  60  da. 

(15)  Find  the  equated  time  for  paying  in  one  payment 
the  following  debts:  $800  due  September  1,  $900  due  Octo- 
ber 10,  $1,000  due  October  80,  and  $1,200  due  December  1. 

Ans.  Oct.  23. 

(16)  A  bill  was  to  be  paid  as  follows:  one-third  in 
20  days,  one-fourth  in  30  days,  one-sixth  in  60  days,  and  the 
remainder  in  90  days;  find  the  equated  time  for  paying  the 
whole  bill  in  one  payment.  Ans.  47  da. 
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(17)     When  may  the  following  account  be  settled  by  cash 
payment  without  loss  of  interest  to  either  party? 


Hbn&y  Stbll. 

1M9. 

1899. 

JtiDa 

a 

Hdi«.,  lOd&r** 

1.3dO 

jQly 

1 

C»b, 

1,000 

jDlr 

10 

"      CO    ♦* 

1000 

K 

Dr«ft.  SOd«r'» 

MO 

Atisr. 

20 

"    »    " 

4.C0t> 

Sep*, 

tt 

CABh, 

soo 

Sept. 

2& 

"      90     " 

^,«0 

Oct. 

10 

Rcral  £atAt«. 

ft.00D 

Dec. 

1 

■*      BO     " 

fi,goo 

Nov. 

» 

C«b. 

900 

Ans.  Jan.  14,  1900. 

(18)  A  lends  B  at  one  time  $320  for  6  months,  and  at 
another  time  $450  for  8  months;  how  Ions:  should  B  lend  A 
$500  to  repay  the  favor?  Ans.  10  mo.  12  da. 

(19)  Find  the  cost,  in  New  York,  of  a  draft  for 
10,000  reichmarks  on  Berlin  through  London  and  Amster- 
dam, exchange  between  New  York  and  London  being  $4.85, 
between  London  and  Amsterdam  11.85  guilders  to  the  jCt 
and  between  Amsterdam  and  Berlin  1.7  reichmarks  to  the 
guilder,  and  brokerage  at  London  and  at  Amsterdam  being 
i%.  $2,413.57-. 

(20)  On  January  1,  1901,  M.  A.  Davenport  owed  E.  J. 
Collier  $1,708.95.  Collier  bought  of  Davenport  60  sheep 
weighing  4,380  pounds  at  11  cents  per  pound;  January  6, 
Davenport  sold  Collier  7,680  pounds  of  beef  at  8i  cents  per 
pound;  January  8,  Collier  accepted  Davenport's  note  for 
$620,  less  4%  discount;  January  10,  Collier  sold  Davenport 
600  bushels  potatoes  at  49i  cents  per  bushel;  January  12, 
Collier  allowed  Davenport  a  12%  rebate  on  potatoes  that 
were  damaged  in  transit;  January  20,  Davenport  bought  of 
Collier  12,810  bushels  of  com  at  35i  cents  per  bushel;  Jan- 
uary 26,  Davenport  paid  draft  $365.20  drawn  on  him  by 
Collier;  January  29,  Davenport  gave  Collier  note  for  $195.62. 
Make  an  itemized  statement  of  the  above  account  as  it  should 
appear  taken  from  the  books  of  Collier;  make  a  proper  head- 
ing; close  the  account,  and  bring  down  the  balance  as  it 
should  appear  February  1,  1901*  Ans.  $4,194.27. 
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(^1)     A  man  sells   160  shares  of  4%   stock  at  871   and 

invests  the  proceeds  of  the  sale  in  6%  stock  at  124l,  broker- J 
age  in  each  case  being  i%;  find  how  much  his  annual  income 
is  increased.  Ans.  $32, 

(22)  Allowing  grace,  find  the  face  of  a  60-day  draft  on 

New  York,  purchased  in  Boston  for  $659.85,  exchange  being 
11%  premium  and  money  being  worth  7%.         Ans.  $65S.S6. 

(23)  A  man  pays  120  for  stock  that  yields  a  quarterly 
dividend  of  3%;  what  per  cent*  per  annum  does  he  receive 
on  his  investment?  Ans.  10^. 
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(24)  A  speculator  bought  lots:  24  at  $1,0^80  each,  36  at 
$2,160  each,  and  48  at  $3,240  each.     He  sold  them  all  so  as 

to  average  a  gain  of  $100  a  lot.     Find  the  average  price  at  M 
which  he  sold  them.  Ans.  $2,500.  ™ 

(25)  Wm.  F*  Smith,  on  May  1,  1902,  opened  an  account 
with    Frank  J*   Megargee,    a   stock   broker*   by   depositing 

$10,000  for  investment.  May  3,  Megargee  bought  for  Smith 
90  shares  P.  &  R.  stock  at  138i;  May  5,  Smith  sold  Megargec 
real  estate  valued  at  $4,270:  May  7,  Megargee  bought  for 
Smith  3,000  shares  U.  S.  Steel  Stock  at  38J:  May  11,  Megar- 
gee snld  for  Smith  70  shares  P.  &'  R.  stock  at  140i;  xVlay  !&» 
Megargee  sold  for  Smith  2,864  shares  U.  S.  Steel  Stock  at 
371;  May  26,  Megargee  paid  draft  drawn  by  Smith  $2,910. 
Make  an  itemized  statement  of  the  above  account  as  it  shotdd 
appear  taken  from  the  books  of  Wm.  F.  Smith;  make  a 
proper  heading,  close  the  account,  and  bring  down  the  bal- 
ance as  it  should  appear  June  1,  1902.  Allow  brokerage  of 
i%  for  buying  and  selling  stock.  Ans.  $376.12. 


SPELLING 

(PART  1,  DIVISION  1) 


INSTRUCTIONS  FOR  STUDYING 

Before  studying  this  lesson,  read  carefully  Art.  9,  page  4, 
in  the  pamphlet,  '*How  to  Proceed  With  Your  Studies." 

The  Instruction  Paper  in  Spelling,  Part  1,  is  apportioned 
into  two  divisions.  The  First  Division  contains  fifty  exercises, 
and  extends  from  page  1  to  Exercise  51,  page  12. 

In  studying  the  exercises  in  the  Instruction  Paper,  look 
closely  and  carefully  at  each  word,  and  form  a  correct  mental 
picture  of  the  word  before  attempting  to  write  it.  Cultivate 
the  habit  of  training  the  eye  to  see  the  word  forms  correctly 
before  writing  them. 

Write  all  the  words  in  each  exercise  as  many  times  as 
it  is  necessary  until  you  can  spell  them  correctly.  If  you 
can  spell  a  word,  it  will  not  be  necessary  to  write  it;  in  case 
you  cannot  spell  it,  write  it  five,  ten,  or  fifteen  times,  or  until 
you  can  spell  it.     This  may  be  done  on  paper  or  on  a  slate. 

In  order  that  the  words  in  each  exercise  may  be  fully 
understood,  we  suggest  that  you  consult  a  dictionary  for  the 
meaning  of  all  words  that  are  new. 


INSTRUCTIONS  FOR  SENDING  IN  WORK 

After  you  have  written  the  words  in  the  exercises  in  the 
First  Division  of  the  Instruction  Paper,  write  correctly,  with- 
out referring  to  the  Instruction  Paper,  and  send  to  us,  the 
words  in  the  following  list.  Begin  each  word  with  a 
capital  letter. 

•    1260 -3 -> 


L  pensel 

2.  da  us 

3.  tonge 

4.  forhed 

5.  ant 

6.  sumer 

7.  glas 

8^  dauter 
9.  cosin 

10.  dredful 

11.  sadei 

12.  lach 
13-  pud den 

14.  venizen 

15.  scantie 

16.  hansome 

17.  nursiy 
IS.  libary 

19.  berth 

20.  nob 

21.  scholarB 

22.  helth 

23.  wether 

24.  remidy 

25.  program 

26.  parrit 

27.  bobilink 

28.  glimse 

29.  atension 

30.  starecase 

31.  publick 

32.  vowel 

33.  untill 

34.  fireing 


35.  nauty 

36.  brom 

37.  teacup 

38.  kasters 

39.  truley 

40.  whissle 

41.  pigen 

42.  bronze 

43.  yong 

44.  strength 

45.  interrop 

46.  sauspan 

47.  quarel 

48.  merrie 

49.  speach 

50.  relation 

51.  bedsted 

52.  armchare 

53.  portrate 

54.  cushnns 

55.  mattres 

56.  napkin 
67.  amend 

58.  samon 

59.  plumer 

60.  sevral 

61.  tenniss 

62.  recieve 

63.  raindeer 

64.  icburgs 

65.  sedar 

66.  hickory 

67.  leaver 


68.  rench 

69.  ebony 
70-  hachet 

71.  molases 

72.  blossum 

73.  stomach 

74.  injur 

75.  coupel 

76.  dungon 

77.  quante 

78.  notisc 

79.  neccesaiy 

80.  avenues 
SI,  gaters 

82.  pari^l 

83.  overalls 

84.  chessnut 

85.  centence 

86.  carrige 

87.  lettice 

88.  nibarb 

89.  pumkin 

90.  banana 
01.  skane 

92.  pilow 

93.  britle 

94.  weights 

95.  lemed 

96.  promt 

97.  generos 

98.  impolite 

99.  lasy 
100.  decetful 


SPELLING 

(PART  1.  DIVISION  2) 


INSTRUCTIONS  FOR  SENDING  IN  WORK 

The  Second  Division  of  this  Instruction  Paper,  Part  1, 
contains  fifty  exercises,  and  extends  from  Exercise  51, 
page  13,  to  the  end  of  the  Instruction  Paper. 

After  you  have  written  the  words  in  the  exercises  in 
the  Second  Division  of  the  Instruction  Paper,  write  cor- 
rectly, without  referring  to  the  Instruction  Paper,  and  send 
to  us,  the  following  words  and  sentences.  Begin  each  word 
with  a  capital  letter. 


1  Febuary 

2.  vessle 

3.  ciclone 

4.  htiricane 

5.  bufalo 

6.  timothy 

7.  muUbery 

8.  squirel 

9.  feirce 

10.  gruge 

11.  pinapple 

12.  rassberry 

13.  tullips 

14.  larckspirs 

15.  marigold 

16.  holyhocks 

17.  troubel 

18.  losened 


19.  cheerfull 

20.  fredom 

21.  yearling 

22.  collum 

23.  tropick 

24.  circle 

25.  quosient 

26.  alspice 

27.  chocolate 

28.  vanila 

29.  cinamon 

30.  consert 

31.  jumey 

32.  timmid 

33.  mirthful 

34.  gabble 

35.  gizard 

36.  guinea 
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37.  quikly 

38.  yuthfull 

39.  dtimppling 

40.  custerd 

41.  poridge 

42.  missle 

43.  servis 

44.  coward 

45.  peirce 

46.  scurge 

47.  florrist 

48.  miliner 

49.  skateing 

50.  minister 

51.  leeping 

52.  nuting 

53.  sleighing 

54.  cilinder 
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■ 

1 

atractivc      ■ 

55.  celabrate 

7L  entomed 

86. 

56,  celestial 

72.  mosy 

87. 

benidiction 

57*  soler 

73.  breazy 

88. 

bachelor 

58.  nectar 

74,  nimph 

89. 

cordinoy 

59*  cymble 

75,  citizen 

90. 

separate 

[             60.  thredbare 

76*  insurrance 

91. 

brod  cloth 

6L  cronic 

77*  percentige 

92. 

pardner 

62,  interger 

78.  digit 

93. 

dence 

63,  nimiarator 

79.  squeek 

94. 

dictionery 

64*  prairie 

80-  compas 

95. 

calender 

65*  torid 

81*  decemal 

96. 

dolfin 

66,  commet 

82,  omilet 

97. 

sturgeon 

67*  dramma 

83*  parralel 

98. 

securly 

68*  fossle 

84.  temparate 

99. 

Conner 

69.  verdcnt 

85,  endeaver 

100. 

countiya        J 

70*  niller 

J 

1.     The    (petl 

peal)   of  thunder  could 

be   (heard,  herd)  | 

(four,  for,  fore) 

a  long  time. 

1 

2.     (Two,    to, 

too] 

\   many    (waist, 

waste)    their    time  in  | 

(idol,  idyl,  idle)  day 

dreaming. 

■ 

3.     The  (heir, 

ere, 

e'er,  air)  (brake,  break)  did  (not,  knot} 

work,  and  the  car  went  over  the  embankment. 

4.  After  the  box  had  been  (scent,  sent,  cent)   (two,  to, 
too)  him  he  (through,  threw)  it  down  (stairs,  stares). 

5.  (Ewe,  you,  yew)  could  not  tell  that  he  was  in  (knead, 
need) . 

6.  The  (gate,  gait)  to  the  (mane,  main,  Maine)  entrance 
was  thrown  open  to  (all,  awl). 

7.  The  (site,  sight,  cite)  of  the  (great,  grate)  man  brought 
(tiers,  tears)  to  the  eyes  of  the  (fare,  fair). 

8.  The  (quire,  choir)  sang  at  (knight,  night). 

9.  He  (red,  read)  the  (hole,  whole)  book,  (leaf,  lief)  by 
(lief,  leaf). 

10.  (Know,  no)  (won,  one)  (knew,  new)  the  (bare,  bear) 
facts  (butt,  but)  himself. 


SPELLING 

(PART  2,  DIVISION  1) 


INSTRUCTIONS  FOR  STUDYING 

Before  studying  this  lesson,  read  carefully  Art.  9,  page  4, 
in  the  pamphlet,  **How  to  Proceed  With  Your  Studies." 

The  Instruction  Paper  in  Spelling,  Part  2,  is  apportioned 
into  two  divisions.  The  First  Division  contains  fifty  exercises, 
and  extends  from  page  1  to  Exercise  51,  page  12. 

In  studying  the  exercises  in  the  Instruction  Paper,  look 
closely  and  carefully  at  each  word,  and  form  a  correct  mental 
picture  of  the  word  before  attempting  to  write  it.  Cultivate 
the  habit  of  training  the  eye  to  see  the  word  forms  correctly 
before  writing  them. 

Write  all  the  words  in  each  exercise  as  many  times  as  it  is 
necessary  until  you  can  spell  them  correctly.  If  you  can 
spell  a  word,  it  will  not  be  necessary  to  write  it;  in  case  you 
cannot  spell  it,  write  it  five,  ten,  or  fifteen  times,  or  until  you 
can  spell  it.     This  may  be  done  on  paper  or  on  a  slate. ' 

In  order  that  the  words  in  each  exercise  may  be  fully 
understood,  we  suggest  that  you  consult  a  dictionary  for  the 
meaning  of  all  words  that  are  new. 


INSTRUCTIONS  FOR  SENDING  IN  WORK 

After  you  have  written  the  words  in  the  exercises  in  the 
First  Division  of  the  Instruction  Paper,  write  correctly,  with- 
out referring  to  the  Instruction  Paper,  and  send  to  us, 
the  words  in  the  following  list.  Begin  each  word  with  a 
capital  letter. 
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^^^^i5 

H 

acquant 

35. 

hieght 

69.  globbule            ] 

H 

captave 

36. 

busly 

70.  celary          ^fl 

H 

yeilding 

37. 

cemetary 

71-  retreive        ^^ 

H 

sucess 

38. 

seperate 

72-  reprieve        ^J 

^1 

imigrate 

39. 

comise 

73.  gravey         ^H 

H 

decreace 

40. 

zephir 

74-  exorcize            H 

H 

icecle 

41. 

turquoise 

75.  marchendise 

H 

delitfuU 

42. 

mussle  (a  small  76.  anxious              j 

H 

vipper 

fish) 

77.  valueble 

■ 

instruction 

43. 

pedler 

78.  aggree 

H    ^^ 

gipsum 

44. 

panteloon 

79,  disimilar 

■ 

scithe 

45, 

spanial 

80.  disatisfy 

H 

ludecrus 

46. 

navigater 

81.  legasy 

H 

motintians 

47. 

fuUfillment 

82,  jealoucy 

■ 

niether 

48. 

cuticil 

83.  actiracy 

■ 

impire 

49. 

specticle 

84,  assistent 

1 

dalJia 

50. 

tragical 

85,  eloquence 

■ 

nuckle 

51. 

champain 

86.  fraudulance 

■ 

ocurred 

52. 

victals 

87,  misdemeaner 

■ 

profesion 

53. 

devisable 

88.  taxible               J 

^^_  2L 

ioducmcnt 

64. 

inomberahle 

89,  exclusivly     ^J 

^^■22. 

acceptible 

55. 

comperison 

90.  canidate       ^| 

23.  happyness  56. 

24.  labirinth  57. 

25.  charmming  58. 

26.  picturesc  59. 

27.  sensable  60. 

28.  compells  61. 

29.  surveyer  62. 

30.  laborer  63. 

31.  endustreous  64. 

32.  capital  (chief  65. 
town)  66. 

33.  luccious  67. 

34.  perftimmed  68. 


companys  91. 

verified  92. 

intrest  93. 

absense  94. 
hazzard 
kerasene 

notiseable  95. 

courrage  96. 

marrageable  97. 

outrageous  98. 

leasure  99. 

herecy  100. 
jumal 


parigon 

harbinger 

clamering 

croshey  (to  knit 

with   a  single 

needle) 

Ecquador 

De  Moin 

newter 

berevement 

tragidy 

greivence 


SPELLING 

(PART  2,  DIVISION  2) 


INSTRUCTIONS  FOR  SENDING  IN  WORK 

The  Second  Division  of  the  Instruction  Paper,  Part  2,  con- 
tains fifty-six  exercises,  and  extends  from  Exercise  51,  page  12, 
to  the  end  of  the  Instruction  Paper. 

After  you  have  written  the  words  in  the  exercises  in  the 
Second  Division  of  the  Instruction  Paper,  write  correctly, 
without  referring  to  the  Instruction  Paper,  and  send  to  us, 
the  following  words  and  sentences.  Begin  each  word  in  the 
following  list  with  a  capital  letter. 


1.  monosylable 

2.  compeditor 

3.  conquorer 

4.  preparitory 

5.  arrangement 

6.  tyfoid 

7.  netunonia 

8.  independant 

9.  cartrige 

10.  pouder 

11.  patreot 

12.  tyrrany 

13.  napsack 

14.  goverment 

15.  amtmition 

16.  Italain 

17.  Naraganset 

18.  tariff 


19.  transfered 

20.  busness 

21.  paralized 

22.  becomming 

23.  nucleus 

24.  corespondance 

25.  clericle 

26.  skillfull 

27.  antecedant 

28.  tortouse 

29.  Masachusets 

30.  Achison 

31.  battory 

32.  kemal  (an 
officer) 

33.  strategem 

34.  assalent 

35.  supremecy 

ill 


36.  devestate 

37.  legicy 

38.  emagine 

39.  demonstrated 

40.  crystalize 

41.  shakey 

42.  enouf 

43.  conceed 

44.  boyency 

45.  pretensions 

46.  caricature 

47.  pamflet 

48.  referance 

49.  emmitate 
60.  vengance 

51.  brunette 

52.  capilary 

53.  surgon 


54.  catarr 

55.  dtsdpate 
66.  seperate 

57.  chalise 

58.  garantee 

59.  convalessant 

60.  succede 

61.  bycicle 

62.  sheriff 

63.  stationery 
(paper,  pens, 
etc.) 

64»  eddition  (pub- 
lication) 

65*  sentury  (a  sen- 
tinel) 

66.  presidant 

67.  pertition 


SPELLING 

68.  gurpltice    (the 
remainder) 

69.  iminent    (dis- 
tinguished) 

70.  linament  (liquid 
ointment) 

71.  emm unity 

72.  imb  arras 

73.  milage 

74.  simultaneous 

75.  restarant 

76.  umbrela 

77.  tela  phone 

78.  hesitency 

79.  valice 

80.  imparshal 
8L  dissarange 
82.  compeling 


in 


83.  milenry 

84.  scoundeJ 

85.  majority 

86.  leg  able 

87.  tracable 

88.  unresonable 

89.  pavillion 

90.  consencus 

91.  apperant 

92.  eminate 
93*  guerrilla 

94.  mecanics 
95-  prosporous 

96.  incesant 

97.  expectency 

95.  releiving 
99,  patroling 

100    statistecs 


I 


1.  The  (capital,  capitol)  of  the  syndicate  was  taken  to 
(mete,  meet,  meat)  (there,  their)  expenses 

2.  You  could  (hear,  here)  the  (pare,  pair,  pear)  talking 
under  the  (pare,  pear,  pair)  tree. 

3.  The  (pane,  pain)  in  his  arm  made  him  (faint,  feint), 

4.  The   (martial,  marshal)  ordered  the   (core,   corps)  to 
march  down  the  main  (aisle,  isle). 

5.  The  (idle,  idol,  idyl)  was  read  before  the  (principle, 
principal). 

6.  The  (lightening,  lightning)  flashed  through  the  room 
occupied  by  the  (patience,  patients). 

7.  The   (sculpture,  sculptor)   looked  down  at  his  work 
in  delight. 

8.  Can  you  (pear,  pare,  pair)  a  (pare,  pair,  pear)  with  a 
(pear,  pare,  pair)  of  scissors? 

9.  He  lost  his  eighteen  (caret,  carrot,  carat)  gold  watch. 

10.  He  took  the   (bred,  bread)  to  his  starving  children. 

11.  His   (muscles,  mussels)   were  poor  because  he  was 
always  (idyl,  idol,  idle). 


UNITED  STATES  GEOGRAPHY 


EXAMINATION    QUESTIONS 

Note. — These  questions,  which  are  as  nearly  like  the  questions 
given  at  the  regular  civil  service  examination  as  it  is  possible  to 
make  them,  are  arranged  in  four  sets.  The  questions  of  each  set  are 
to  be  answered  and  each  set  sent  to  us  for  examination  as  soon  as  it 
is  completed.  When  corrected,  each  set  will  be  promptly  returned. 
These  questions  must  be  answered  without  reference  to  the  text,  as 
in  the  case  of  a  regular  examination. 

(1)  In  what  part  of  North  America  is  the  United  States? 

(2)  Name  and  describe  the  river  that  flows  into  the  head 
of  the  Gulf  of  California. 

(3)  (a)  What  mountains  form  the  boundary  between 
Kentucky  and  Virginia?  (b)  To  what  system  do  these 
mountains  belong? 

(4)  Locate  each  of  the  following  cities:  (a)  Sheboygan; 
(6)  Fond  du  Lac;  (c)  Sandusky. 

(5)  (a)  Where  are  the  Philippine  Islands  situated? 
(b)  Name  the  islands  in  their  order  of  size,  (c)  What  is  the 
capital  and  where  is  it  situated  ? 

(6)  What  water  boundaries  has  Oregon? 

(7)  (a)  What  group  of  large  lakes  is  in  the  northeastern 
part  of  the  United  States?  (b)  Which  of  these  lakes  is 
wholly  within  the  United  States? 

(8)  Locate:  (a)  Cape  Ilatteras;  (6)  Cape  Sable;  (c)  Penob- 
scot Bay. 

(9)  What  river  connects  Lake  Erie  and  Lake  Ontario? 
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(10)     Name  three  rivers  in  Texas. 

{11)  (a)  Name  two  bays  on  the  coast  of  Texas-  {b)  What 
two  sounds  are  east  of  North  CaroHna?  fl 

(12)  Near  the  mouths  of  what  large  rivers  are  the  following 
cities  situated:  (a)  New  Orlenas?  (b)  St.  Loiiis?  (c)  New 
York? 

(13)  (a)  What  city  is  opposite  Council  Blufls?  (6)  What 
river  separates  these  cities? 

(14)  Where  is  Yellowstone  National  Park? 

(15)  Where    is    the;     (a)  Grand     Carion?     (b)  Yosemite 

Valley?     (c)  Death  Valley? 

(16)  (q)  Where  does  the  Missouri  River  rise?  {b)  Into 
what  does  is  flow? 

(17)  Where  are  the  Black  Hills? 

fl8)     Between  what  states  do  the  Bitter  Root  Mountains 

extend?  i 

(19)  Bound  Illinois. 

(20)  (a)  What  nver  crosses  Nebraska?  {b)  Name  two 
cities  situated  on  this  river. 

(21)  What  river  forms  part  of  the  southern  boundary  of 
the  United  States? 

(22)  Into  what  river  or  other  body  of  water  do  each  of 
the  following  rivers  flow?  (a)  Niagara?  (6)  Arkansas? 
(c)  Snake? 

(23)  (a)  What  is  the  extent  of  the  Panama  Canal  Zone? 
(6)  Name  and  locate  two  important  ports  on  this  zone. 

(24)  How  many  states  are  there  in  the  United  States? 

(25)  (a)  What  river,  with  its  tributaries,  drains  the  greater 
part  of  the  United  States?  (6)  What  river  is  the  outlet  of 
the  Great  Lakes  ? 
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EXAMINATION  QUESTIONS  NO,  2 

(1)  What  state  is  nearly  in  the  center  of  the  United 
States  ? 

(2)  Between  what  states  does  the  Delaware  River  flow? 

(3)  Mention,  in  order,  the  states  that  would  be  seen  in 
sailing  along  the  coast  from  the  Bay  of  Fundy  to  the  mouth 
of  the  Mississippi  River. 

(4)  (a)  Why  are  the  Hawaiian  Islands  important? 
(6)  What  is  the  leading  industry  of  these  islands?  (c)  Name 
the  capital  and  state  on  which  island  it  is  situated. 

(5)  (a)  What  ocean  lies  east  of  the  United  States? 
(6)  What  ocean  lies  west  of  the  United  States? 

(6)  Name  three  large  rivers  that  have  their  source  in 
Colorado. 

(7)  (a)  Name  five  states  bordering  on  the  Great  Lakes. 
(6)  Name  one  important  lake  port  in  each  of  these  states. 

(8)  What  mountains  are:  (a)  in  New  Hampshire?  (6)  in 
Vermont  ? 

(9)  What  straits  connect  Lake  Huron  with  Lake  Michigan  ? 

(10)  Name  the  capital  and  largest  city  in  each  of  the 
following  states:  (a)  Vermont;  (6)  Indiana;  (c)  Illinois j* 
(d)  Oregon. 

(11)  Bound  Nebraska. 

(12)  What  large  river  crosses  New  Mexico? 

(13)  (a)  Which  is  the  largest  state?  (6)  Which  is  the 
smallest  ? 

(14)  Locate  the  following  mountain  peaks:  (a)  Pike's; 
(b)  Whitney;  (c)  Washington. 
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(16)     Describe  the  Ohio  River. 

(16)  In  what  state  is  each  of  the  following  cities  situated: 

(a)  Rockford?    (b)  Butte?    (c)  Utica?   (d)  Macon?   (tf)  Ogden? 

(17)  What   city   is   situated   near   the   junction    of    the 

Alleghany  and  Monongahela  Rivers? 

(IS)  (a)  Name  two  rivers  that  flow  through  both  North 
Dakota  and  South  Dakota,  (t)  Name  two  rivers  entirely 
\rithin  CaUfornia. 

(19)  (a)  What    is    the    comparative    area    of    Alaska? 

(b)  What  is  said  of  its  fisheries?     (c)  Name  and  locate  the 

capital,     {d)  What  is  the  highest  peak  in  Alaska? 

(20)  (a)  Where  is  Long  Island  Sound?  (6)  Where  is 
Chesapeake  Bay? 

(21)  Locate  and  state  on  wlmt  body  of  water  each  city 
is  situated:     (a)  Boston;  (b)  Albany;  {c)  Richmond. 

(22)  Describe  an  all-water  route  from  New  York  to 
St.  Louis. 

(23)  Locate  and  describe:     (a)  The  Appalachian  Moun 

tain  system;  (6)  the  Rocky  Mountain  system. 

(24)  Locate:     (a)  Georgian  Bay;  (6)  Straits  of  Mackinac. 

(25)  Name:  (a)  two  states  that  border  on  both  the  Ohio 
and  the  Mississippi  Rivers;  (6)  two  that  border  on  both  the 
Atlantic  Ocean  and  the  Potomac  River. 
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EXAMINATION  QUESTIONS  NO.  3 

(1)  (a)  Locate  the  Adirondack  Mountains.  (6)  Name  a 
peak  of  these  mountains. 

(2)  Name  ten  states  in  which  the  largest  city  is  the 
capital  of  the  state. 

(3)  Name  and  locate  the  capital  of  California. 

(4)  Name  a  river  and  a  large  body  of  water  (not  a  river) 
that  border  on  each  of  the  following  states:  (a)  New  Hamp- 
shire; (6)  South  Carolina;  (c)  Vermont. 

(5)  What  three  rivers  and  gulf  form  part  of  the  boundary 
of  Texas? 

(6)  On  what  waters  could  a  cargo  be  shipped  from  New 
Orleans,  La.,  to  Pittsburg,  Pa.? 

(7)  (a)  What  coimtry  lies  north  of  the  United  States? 
(6)  What  country  and  gulf  lie  south  ? 

(8)  (a)  Name  the  islands  in  the  West  Indies.  (6)  What 
are  the  leading  products  of  these  islands?  (c)  Locate  the 
capital  and  chief  commercial  port  of  Cuba. 

(9)  (a)  What  is  the  capital  of  the  United  States? 
(6)  Where  is  it  situated  ? 

(10)  (a)  Name  one  large  river  that  flows  into  the  Pacific 
Ocean,  (b)  What  river  flows  into  the  head  of  Chesapeake 
Bay? 

(11)  Name  four  rivers  that  flow  into  the  Atlantic  Ocean? 

(12)  (a)  Name  five  states  that  border  on  the  Missouri 
River.     (6)  Name  the  capital  of  each  of  these  states. 

(13)  What  river  separates:  (a)  Louisiana  from  Texas? 
(6)  Oregon  from  Washington? 
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(14)  Mention:  (a)  Two  ranges  of  the  Rocky  Mountain 
system;  (fc)  two  ranges  of  the  Appalachian  system* 

(15)  (a)  Where  does  the  Susquehanna  River  rise?  (6)  Into 
what  does  it  flow? 

(IG)  Locate  each  of  the  following  cities,  and  name  the 
river  or  other  body  of  water  on  which  each  is  situated;  (a) 
Memphis;  (b)  EvansviUe;  {c)  Council  Bluffs;  (d)  Toledo. 

(17)  What  lakes  and  rivers  form  part  of  the  boundary  of 
New  York  state? 

(18)  Name  the  largest  city  in  Vermont,  and  state  on  what 
lake  it  is  situated. 

(19)  (a)  How  did  the  island  of  Guam  become  a  United 
States  possession?     (b)  Where  is  it  situated? 

(20)  Locate  the  Big  Horn  Mountain. 

(21)  (a)  Which  state  is  divided  into  two  peninsulas? 
(b)  Which  one  of  the  Gulf  States  is  a  peninsula? 

(22)  (a)  What  two  states  border  Massachusetts  on  the 
south?  (b)  Name  three  states  that  border  Pennsylvania  on 
the  south. 

(23)  What  is  the  most  southerly  city  in  the  United  States  ? 

(24)  Mention  three  tributaries  of  the  Mississippi  River 
from  the  west.  . 

(25)  Name  the  states  that  border  on  Kentucky. 
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EXAMINATION  QUESTIONS  NO.  4 

(1)  What  sound  is  in  the  northwestern  part  of  the  United 
States? 

(2)  What  is  the  principal  tributary  of  the  Mississippi 
River  from  the  east? 

(3)  (a)  Name  the  lakes  that  border  on  Michigan.  (6)  What 
large  river  rises  in  the  northern  part  of  Minnesota? 

(4)  What  five  states  are  nearly  enclosed  by  the  Mississippi 
River,  the  Ohio  River,  and  the  Great  Lakes? 

(5)  Locate  Lake  Champlain. 

(6)  Locate  Lake  Okeechobee. 

(7)  (a)  Name  the  leading  industries  of  Porto  Rico. 
(6)  What  is  the  chief  article  of  export  ?  (c)  Name  and  locate 
the  capital,     (d)  Locate  Ponce  and  Arecibo. 

(8)  Name:  (a)  Two  states  that  border  on  both  the 
Pacific  Ocean  and  the  Columbia  River ;  (6)  two  that  border  on 
the  Gulf  of  Mexico  and  the  Mississippi  River  ? 

(9)  (a)  What  is  the  capital  of  New  York  state?  (6)  On 
what  river  is  it  situated  ? 

(10)  Name  four  states  through  which  the  Arkansas  River 
flows. 

(11)  (a)  Where  does  the  Mississippi  River  rise?  (6)  Into 
what  does  it  flow  ? 

(12)  Name  and  locate  the  largest  city  in  each  of  the 
following  states :  ■  (a)  Connecticut;  (b)  West  Virginia;  (c)  North 
Dakota;  (d)  Arkansas. 

(13)  (a)  Name  five  states  that  border  on  Canada. 
(6)  Name  the  capital  of  each. 
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(14)  What  lake  is  between  Lake  Huron  and  Lake  Erie? 

(15)  On  what  waters  would  you  sail  in  going  from  Chicago, 
111.,  to  Annapolis,  Md,  ? 

(16)  Locate  Moosehead  Lake- 

(17)  Name  four  large  rivers  flowing  into  the  Gulf  of 
Mexico. 

(IS)     Which  of  the  New  England  States  has  no  sea  coast? 

(19)  Locate  the  following  cities  and  name  the  river  on 
which  each  city  is  situated:  (a)  Bismarck;  (b)  Des  Moines i 
(c)  Austin. 

(20)  Which  are  the  five  principal  bays  on  the  Atlantic 
coast  of  the  United  States? 

(21)  (a)   In  what  mountains  does  the  Hudson  River  rise? 

(b)  Into  what  docs  it  flow? 

(22)  Name  and   locate    two   important  cities   on    Lake 

Michigan. 

(23)  Which  states  border  on  the  Mississippi  River? 

(24)  Locate;  (a)  Great  Salt  Lake;  (b)  Lake  Pontchartrain; 

(c)  Humboldt  Lake. 

(25)  Name  the  New  England  States.  , 


GAUGING  AND  ELEMENTARY 
PHYSICS 


EXAMINATION  QUESTIONS 

(1)  A  lot  of  ten  casks  of  the  first  variety  measure 
22  inches  at  the  head,  2  feet  4  inches  at  the  bung:,  and  are 
4  feet  2  inches  long.  A  second  lot  of  eighteen  casks  meas- 
ure 19  inches  at  the  head,  24  inches  at  the  bung,  and  are 
3  feet  9  inches  long.  How  many  gallons  do  the  entire  lot 
contain? 

(2)  Define  the  terms:  (a)  specific  gravity;  {d)  capillary 
attraction;  (c)  distillation. 

(3)  What  is  the  height  of  a  cylindrical  tub  9  feet  in 
diameter  that  has  the  same  capacity  as  a  tub  that  is  12  feet 
in  diameter  at  the  bottom,  9  feet  in  diameter  at  the  top,  and 
12  feet  high? 

(4)  Make  a  sketch  of  and  describe  the  following  instru- 
ments:   {a)  hydrometer;    (d)  siphon;    {c)  pipette. 

(5)  Change  into  Fahrenheit  temperatures:  (a)  90°  C; 
(d)  10°  C;  (c)   -  30°  C. 

(6)  The  contents  of  a  tub  10  feet  in  diameter  at  the 
bottom,  8  feet  in  diameter  at  the  top,  and  12  feet  high  is 
80-per-cent.  proof.  It  is  mixed  with  spirits  110-per-cent. 
proof  contained  in  twenty  casks  of  the  third  variety  that 
measure  23  inches  at  the  head,  29  inches  at  the  bung,  and 
are  4  feet  4  inches  long,  (a)  What  is  the  percentage  of  proof 
of  the  mixture?     (d)  How  many  proof  gallons  are  there? 
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(?)  Define  the  term:  (a)  wine  gallon;  {d)  beer  gallon; 
U)  proof  gallonj  id)  cylindrical  inch, 

(8)  A  cask  of  spirits  weighfi  950  pounds;  its  tare  (weight 
empty)  is  84  pounds^  the  specific  gravity  of  the  spirit  is 
»97549,  which  indicates  20.5-per-cent.  alcohol.  (a)  How 
many  gallons  does  the  cask  hold?  (6)  What  is  the  proof? 
(c)  How  many  proof  gallons  does  it  contain? 

(9)  Change  into  their  corresponding  centigrade  tempera- 
tures: (a)  40°  F,:  id)  18°  F.;  {c)  -  30°  F. 

(10)  (a)  When  is  water  at  its  greatest  density?     (b}  At 
what  temperature  does  water  freeze?     U)   At  what  tempera*  fl 
ture    does    water   boil?      {d)     At    what    temperature    does™ 
alcohol  freeze?     (e)   At  what  temperature  does  alcohol  boil? 
(/)    At  what  temperature  does  mercury  freeze?      t^)    At 
what  temperature  does  mercury  boil? 
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(11)  What  is  the  total  tax  on  three  casks  of  spirits,  one 
of  which  contains  80  gallons  of  TO-per-cent.  proof  mixture; 
one,   40   gallons  of    140-per-ceni,   proof  mixture;    and   one*  M 
75  gallons    of    lOO-per-cent.   proof  mixture^  the  rate  of  tax  ™ 

being  $hlO  per  gallon? 

(12)  (a)  What  relation  does  the  density  of  an  alcoholic 
liquid  bear  to  its  weight  and  to  its  percentage  of  proof? 
id)  What  is  the  relative  action  of  the  hydrometer  in  a  high- 
and  low-proof  mixture?  (c)  What  are  the  conditions  favor- 
able to  evaporation?  {d)  What  influence  has  temperature 
on  liquids  in  general  and  on  alcoholic  liquid  in  particular? 

(13)  How  would  the  boiling  point  of  a  liquid  be  affected: 
{a)  by  pressure?  (d)  by  saline  substances  in  solution?  {c)  by 
altitude? 

(14)  (a)  If  a  tub  of  alcoholic  mixture  is  set  in  the  hot 
sun  and  allowed  to  evaporate,  will  the  proof  of  mixture  be 
increased  or  diminished?     (d)  Why? 

(15)  How  can  unsweetened  spirits  be  recovered  from 
spirits  containing  saccharine  matter? 
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(16)  (a)  What  is  rectification?  {i)  In  what  way  may  it 
be  conducted? 

(17)  Define  the  terms:  mash;  high  wine;  must;  head; 
wine  lees;  malt;  wort. 

(18)  (a)  What  is  the  diflEerence  between  proof  spirit  and 
absolute  alcohol?  (d)  Can  spirits  be  drawn  from  an  air- 
tight cask  by  a  force  pump? 

(19)  (a)  Does  immersing:  a  body  in  a  fluid  affect  the 
weight  of  the  body?     (d)  If  so,  to  what  extent? 

(20)  (a)  Explain  the  use  of  the  hydrometer  of  constant 
weight,  (d)  How  is  the  hydrometer,  used  in  the  internal- 
revenue  service,  graduated?  (c)  What  effect  has  the  intro- 
duction of  ether  into  alcoholic  spirits  on  the  hydrometer? 
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EXAMINATION  QUESTIONS 

(1)  (a)  When  was  the  rural  free  delivery  established? 
(6)  What  do  you  understand  by  the  term  United  States  as 
applied  to  domestic  mail  ? 

(2)  (a)  What  is  the  rate  for  registering  a  letter  or  parcel  ? 
(6)  Explain  in  detail  how  a  letter  should  be  prepared  for 
registration. 

(3)  (a)  How  much  would  it  cost  to  buy  a  postal  money 
order  for  $747.32?  (6)  How  many  orders  would  be  required? 
(c)  For  what  amounts  would  they  be  issued  ? 

(4)  How  would  the  following  articles  be  classified  by  the 
United  States  postal  authorities:  (a)  diplomas?  (6)  tele- 
graph blanks?  (c)  electrotypes?  (d)  almanacs?  (e)  maps? 
(/)  newspaper  clippings?  (g)  magazines?  (k)  photographs? 
(i)  architectural  plans  ?  (/)  leather  valentines  ? 

(5)  (a)  Are  there  any  limits  to  size  or  weight  of  parcels 
mailed  Parcels  Post?  (6)  K  so,  what  are  they?  (c)  What 
is  the  rate  for  sending  a  parcel  to  Bolivia  by  Parcels  Post  ? 

(6)  What  disposition  is  made  of  an  undelivered  registered 
letter  or  parcel  ? 

(7)  Can  a  pair  of  gloves  or  stockings  be  mailed  to  foreign 
coimtries  as  samples? 

(8)  Make  out  a  registry  receipt  on  the  loose  form  enclosed 
for  a  letter  addressed  to  Mortimer  L.  Johnson  &  Co.,  116  E. 
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29th  St.,  New  York  City,  and  indorsed  on  the  back  by 
sender  as  follows: 

Henry  L.  Cummings 
Jenkintown 

Montgomery  Co. 
R.  F,  D.  No,  6  '  Pa. 

(9)  (a)  Can  a  letter  or  postal  addressed  to  a  foreign 
country  be  registered?  (b)  H  so,  what  is  the  rate  of  regis* 
tration  ? 

(10)  What  are  the  foreign  postal  rates  on:  (a)  a  letter? 
(b)  double  postal  cards?   (c)  commercial  papers?   (d)  samples? 

(11)  Are  foreign  letters  or  parcels  inspected  by  customs^ 
officers? 

(12)  What  do  you  understand  by  commercial  papers? 

(13)  (a)  What  is  the  special -delivery  rate?     (b)  DuiiBg 

what  hours  are  special -delivery  letters  delivered? 

(14)  What  is  the  limit  and  distance  for  the  delivery 
a  special-delivery  letter  from  a  post  office  not  having  fre« 

delivery  ? 

(15)  (a)  Is  a  person   indemnified   in   the  evidence  of  a^ 

registered  letter  or  postal  being  lost?     (b)   If  so,  what  is  the 
maximum  amoimt  that  can  be  recovered? 

(16)  ^  (a)  Can  a  registered  letter  be  delivered  to  any  one 
other  than  the  person  to  whom  it  is  addressed?  (6)  If  so, 
mention  the  conditions  under  which  such  registered  letters 
can  be  delivered. 

(17)  Is  it  necessary  that  a  person  be  identified  who  desires 
to  have  a  money  order  cashed? 

(18)  Can  a  registered  letter  be  forwarded  in  case  of  a 
written  or  telegraphic  order?     If  so,  under  what  conditions? 

(19)  How  are  articles  classified  under  the  Postal  Union 
classification  ? 

(20)  Mention  five  articles  that  are  prohibited  from  being 
carried  in  the  mails. 
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NoTB. — All  items  in  this  index  refer  first  to  the  section  (see  the  Preface)  and  then  to 
the  page  of  the  section.  Thus.  "Account  purchase,  {7,  pl6."  means  that  account  purchase 
will  be  found  on  page  16.  of  section  7. 

A  Altitude  of  a  triangle,  {6,  pl3. 

American  postal  service,  History  of,  $16,  pi. 
Amount,  §7.  pp3,  6;  §8,  pi. 
Androscoggin  River,  §12,  p62. 
Angle,  {6,  p2. 

Acute.  {6,  p2. 

Obtuse,  {6,  p2. 

Right.  {6,  p2. 
Angles  and  lines.  $6,  pi. 

or  arcs,  Measiu-es  of.  {4.  pl3. 
Angular  measure,  {4,  pl3. 
Annual  interest.  §8,  plO. 
Apalachee  or  Tensaw  River,  {12,  x)62. 
Apalachicola  River,  §12.  p62. 
Apothecaries'  fluid  measure.  {4,  pO. 

weight.  {4.  p8. 
Appalachian  Mountain  system,  §12,  p7. 
Apple  whisky.  §13.  p54. 
Appomattox  River,  §12,  p62. 
Arabic  notation,  §1,  p2. 
Arbitration  of  exchange,  {9.  pl3. 
Archimedes.  Principle  of,  §13,  p26. 
Archipelago,  Definition  of.  §12.  p3. 
Arcs  or  angles,  Measures  of,  §4,  pl3. 
Ardent  spirits,  §13,  p53. 
Area  of  plane  figure,  §6,  p3. 
Arithmetic,  §1,  pi. 

Ptmdamental  processes  of,  §1,  p5. 
Arizona,  §12,  p48. 
Arkansas,  §12,  p20. 

River,  §12,  p62. 

River  system,  §12,  p5. 
Arrack,  §13.  p53. 
Articles  prohibited,  §16,  p20. 

requiring  first-class  postage,  §16,  p3. 

requiring  fourth-class  postage,  §16,  p7. 

requiring  third-class  postage,  §16,  p5. 
Assessments,  §9,  p2. 
Atmosphere.  Pressure  of  the.  §  13,  p33. 
Atom.  Definition  of,  §13,  pi 6. 


Absolute  alcohol.  §13.  p54. 
Abstract  number.  §1.  pi. 
Account  purchase,  §7,  pi 6. 

sales,  §7,  pl5. 
Accounts.  Average  of.  §9,  pl9. 

Equation  of.  §9.  pl9. 

Statement  of  simple,  §9,  p24. 
Acidimeters.  §13,  p31. 
Actual  lift  of  a  pump.  §13,  p36. 
Acute  angle,  §6,  p2. 
Ad  valorem  duty.  §8,  p32. 
Addition,  §1,  p5. 

of  compound  numbers,  §4,  p26. 

of  decimals,  §3.  p4. 

of  fractions,  §2,  p8. 

of  fractions.  Rule  for.  §2,  p9. 

Proof  of,  §1,  p9. 

Rapid.  §1.  plO. 

Rule  for.  §1,  p9. 

table,  §1,  p6. 
Addressing  mail  matter,  §16,  p24. 
Adhesion,  §13,  p32. 
Aeriform  body.  §13,  pl6. 
Aggr^ations,  Symbols  of,  §2,  pl9. 
Air  pamp,  §13,  p36. 
Alabama.  §12,  p26. 

River,  §12,  p62. 
Alaska,  §12,  p51. 
Alcohol.  §13.  p53. 

Absolute.  §13,  p54. 

Rectification  of.  §13.  x>53. 
Alcoholmeters.  §13.  p31. 
Aldehydes.  §13.  p54. 
Alexander's  wantage  rod,  §13,  p6. 
Aliquot  part.  §3,  pl5. 
Alleghany  River.  §12.  p62. 
Altamaha  River,  §12,  p62. 
Altitude,  §6,  p3. 

of  a  prism  or  cylinder,  §6,  pi 7. 
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Atlnclion,  CapiUftry,  tl3,  p3l 

of  tiavmenLs»  (Q^  pl5^ 
Avoirdupois  weight,  f  4.  p6. 


Bahamfts,  ^12,  p60, 
Ba.Unce,  fid.  X!i34. 

BsJik  'liiicaunt^  f  8^  p2Q. 

Basb  of  a  ciuodrilatcTvJt  fO<  p3^ 

tPerccTita^),  \7,  pp2.  3. 
BaunK^'fl  hydnometcT,  iM*  r^O- 
Deam.  WejEhinif,  tl3,  [j5. 

Beaver  River.  t[2.  pt*3 
BBcrgolloD,  H^H  p2^^- 

LaSfiT,  ^3.  pA6. 

ioRcr,  Muiufictutv  of.  U3.  pEf&. 
Big  Cheywine  River.  M3.  p«3. 

Horfi  River,  U^,  pfl3. 

S*ndy  River.  4 12,  p63- 

Sioiax  River,  jl^n  pfl3^ 
Bill  of  eidhAQgc.  |9,  p5. 
Bins.  (6,  p22. 
Black  Rivef,  U3>  Pfl3 

WarfiQf  River,  (12.  p03' 
Board  foot,  {0,  plO 

measure.  (0+  plO 
Bodiaa,  Aenfortu,  113,  pl6. 

Expflnsioti  of.  by  heat.  H3,  p49. 
Body.  Gaseous.  \kA,  plfl. 

Liquid,  (13,  pl6. 

Solid.  H3.  plO* 
Boiling.  Evaporation  by,  {13,  pp50,  51. 

point.  (13.  p51. 
Bond.  {9.  p2. 
Bonds  and  stocks.  $9,  pi. 

Registered.  §9.  p2. 
Books,  Money-order,  }16,  pl2. 
Boston.  §12,  p75. 
Brandy,  513,  p53. 
Brazos  River,  §12,  p63. 
Breakage.  §8,  p33. 
Brickwork,  56,  p20. 
Broad  River.  $12.  p63. 
Broker.  §7,  pi 5. 

Stock,  §9,  p2. 
Brokerage.  §7,  pi  5;  J9,  p2. 
Bucket  of  a  suction  pump,  §13,  p39. 
Bung  diameter,  $13,  p2. 
Buoyant  effects  of  water,  §13,  p26. 
Bushel,  Heaped.  §4,  pll. 
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California,  §12.  p44. 
Canada.  Postage  to.  §16,  pl9. 


CanadUn  Hivert  f  12>  paS. 
C4iiiLls.  112.  p77. 
Cancelation.  U,  p30. 

Rule  (or.  |l,  p3S 
Capacity,  Measures  of,  |4h 
of  a  caskn  §[3h  p3r 

of  ciiteins  or  tubs.  Finding  tb«,  |13, 
Cape,  Definitiou  of,.|l2,  p3. 

Fear  River.  §12,  p63 
Capillary  attrartion,  §13,  pfli, 
CftinUtLcm,  or  poll  tuc.  §7,  p2U 
Cuds.  Postal.  §10.  pse, 
CarpetingH  §6.  p9. 
Cuk,  §13,  p2. 

Capacity  of  a,  §13.  pp3.  13, 
First  variety,  !13.  p3. 
Second  variety,  §13.  ij3. 
Third  variety.  §13,  pli 
Cusks,  Me»n  iliaitittcr  ol  first-variety,  §13.  jd. 
Mean  diameter  of  uecoml- variety,  §13^  p& 
Mean  diameter  of  third -vonety.  §13,  p». 
Varieties  of.  §13.  p2 
Cental,  §4.  pU. 
Center  of  a  drclp.  §6,  pl4. 
Centigrade  thermometer.  §13,  p47- 
CcDtra]  Sta«s,  §12.  p3l. 
CentHiugal  putups,  |13,  p3fl 
Changing  value*  Erom  one  thermatseicr 

to  another.  §13,  pl8. 
Chattahoochee  River.  §ia,  p63. 
Chippewa  River,  §12.  pe*, 
Cimamon  River,  §12,  i^i. 
Cipher,  11.  pp2,  3. 
CiRkpi«.  pM 
Center  of  a.  §6,  pi  4. 
Circumference  of  a.  §6,  pi  4. 
Diameter  of  a.  §6.  pl4. 
Periphery  of  a,  §6.  pl4. 
Radius  of  a.  §6,  pl4. 
Circular  measure,  §4,  pl3. 
Circtdars,  §16.  p5. 
Circumference  of  a  circle,  §6.  pi  4.' 
Cisterns.  §6.  p22. 

Qasses  of  mail  and  rates  of  postage,  §16,  pflL 
Classification  of  pumps,  §13,  p38. 
Clinch  River.  §12.  p64. 
Coal.  §6,  p24. 
Cohesion.  §13.  pp32.  44. 
Coins.  United  States,  §4.  pi 7. 
Colorado.  §12.  p49. 
River.  §12.  p64. 
River  System,  §12.  p6. 
Columbia  River,  §12.  p64. 
River  System.  §12.  p6. 
Conmierdal  papers.  §^6,  p21. 
Commission,  §7,  pl5. 
merchant,  §7.  pl6. 
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Common  denominator,  |2,  pS. 

gin,  §13.  i>53. 

multiple,  §2.  p6. 
Complaints  regarding  mail  matter,  §16,,p24. 
Complete,  Weighing  beam,  §13.  p5. 
Complex  fractions.  §2,  p20. 
Composite  number,  §1,  p36. 
Compound  interest.  §8.  pl8. 

-interest  table.  §8.  p20. 

nimiber,  §4,  pi.  . 

numbers,  §4,  pi. 

numbers.  Addition  of.  §4,  p26. 

numbers.  Division  of,  §4,  p35. 

numbers,  Multiplication  of.  §4.  p33. 

numbers.  Reduction  of,  §4,  pl9. 

numbers,  Subtraction  of.  §4.  p29. 
Concealed  matter,  §16,  p24. 
Concrete  number,  §1.  pi. 
Congaree  River.  §12.  p64. 
Connecticut.  §12.  pl3. 

River,  §12,  p64. 
Consignee.  §7,  pl5. 
Consignment.  §7,  pi 5. 
Consignor.  §7,  pl5. 
Continent,  Definition  of,  §12.  p3. 
Conversion  of  currency,  §8,  p35. 
Convex  surface.  §0.  pl7. 
Cord.  §4.  p6. 

foot,  §4,  p5. 
Com  spirit.  Raw,  §13,  p55. 
Cost.  Gross,  §7,  pp8,  16. 

Prime,  §7,  pl6. 
Countries  with  fixed  currencies,  §8,  p36. 
Coupons,  §9,  p2. 
Cuba.  §12.  p60. 

Postage  to.  §16.  pl9. 
Cube.  §5.  pl2;  §6.  pl6. 

root.  §5.  pl2. 
Cubic  measure,  §4.  p5;  §5.  p5. 
Cumberland  River,  §12,  p64. 
Currencies,  Countries  with  fixed,  §8,  p36. 
Ciurency.  Conversion  of,  §8,  p35. 
Curved  line.  §6,  pi. 
Customs  or  duties,  §8.  p32. 
Cylinder.  §6,  pi  7. 

Altitude  of  a,  §6,  pl7. 

Right.  §6.  pl7. 
Cylindrical  inch,  §13.  pl4. 

]> 

Dakota  or  James  River,  §12.  p64. 

Day,  Solar,  §4,  pU. 

Debt.  §8,  pl6. 

Decimal  fraction,  §3,  pi. 

point,  §3,  pi. 

To  raise  a,  to  any  power.  §5.  pl4. 

Tu  reduce  a  fraction  to  a,  §3,  pll. 


Decimal.  To  reduce  a,  to  a  fraction,  §3,  pl3. 
Decimals,  §3.  pi. 

Addition  of,  §3,  p4. 

Division  of,  §3,  p8. 

Multiplication  of.  §3.  p6. 

Principles  of,  §3,  p3. 

Rule  for  addition  of.  §3.  p5. 

Rule  for  division  of.  §3,  plO. 

Rule  for  multiplication  of,  §3,  p7. 

Rule  for  subtraction  of.  §3,  p5. 

Subtraction  of,  §3,  p5. 
Definition  of  atom.  §13.  p6. 

of  evaporation.  §13,  poO. 

of  gas.  §13.  pi 6. 

of  gravitation.  §13.  p26. 

of  heat.  §13.  p44. 

of  hydrostatics,  §13.  pl7. 

of  mass,  §13.  pl5. 

of  matter,  §13,  pl5. 

of  molecule,  §13,  pl5. 

of  pipette.  §13.  p37. 

of  pneumatics,  §13,  p32. 

of  pumps,  §13,  p35. 

of  science,  §13,  pl5. 

of  temperature,  §  13,  p45. 

of  vapor.  §13.  pl6. 
Degrees,  Thermometer,  §13,  p47. 
Delaware,  §12,  pl8. 

River,  §12,  p65. 
Delivery,  Hours  of  registered  mail,  §16,  pl4. 

Hours  of  special.  §16.  p8. 
Denominate  numbers.  §4,  pi. 
Denominator,  §2.  pi. 

Common,  §2,  p5. 

Least  common,  §2,  p5. 

To  find  the  least  common,  §2,  p5. 
Des  Chutes  River,  §12,  p65. 

Moines  River,  §12,  p65. 
Description  of  a  gauging  rod,  §  13.  p6. 

of  stills.  §1.  p52. 

of  wantage  rod.  §13,  pll. 
Desert,  Definition  of,  §12.  p3. 
Detroit  River.  §12,  p65. 
Diagonal  of  a  parallelogram,  §6.  pi 4. 
Diameter,  Bung.  §13.  p2. 

Head.  §13.  p2. 

Mean.  §13.  p2. 

of  a  circle,  §6.  pl4. 
Diflfercncc.  §1.  pl4:  §7.  pp3,  .*>. 
Digits.  §1.  p2. 

Discharge  pipe  of  lifting  pump.  §13,  p40. 
Discount,  §9,  p7. 

Bank.  §8.  p29. 

Rate  of,  §8,  pl6. 

series,  §7.  pll. 

Term  of.  §8,  p29. 

True,  §8.  pl6. 


DlitiUAtion,  U'^.  p£i. 
Sbtiict  of  Cohtmbiti.  M^*  vSl. 

I>ivijiinn,  (It  l^^O- 

t>[  frn^tmnH^  |!£^  plO« 

Rukrfur,  U' P^^^ 

Short.  ^^^1V* 

£hort  method  of.  11.  p£U. 

DiviHir,  )1.  p-ll. 

OnfwnwftKl  pnwiurv.  ilS.  pltt 

UwCor,  (IS.  pa 
Drtit.  111.  vA. 

JDlftVTM  of  «.  14.  p7. 

Form  cil,  |W,  p7. 
f  •&>'«*  of  ft.  IV,  I)^7. 

Dnrtfot  of  *  dmft.  |0.  p7' 

Dr*iv«  of  *  df  ftf  L>  i^,  p7. 

or  trm^Br  gf  miU.  |A^  p25h 
DfopL^tMT.  P<Mt^uie«ii,  flf^.p27. 

Duplex  pumps,  §13.  p39. 
Duties  or  customs,  §8,  p32. 
Duty,  Ad  valorem,  §8,  p32. 
Specific,  58.  p33. 


East  longitudes,  54.  pl4. 

Edges  of  a  solid,  56,  pl6. 

Effects  of  water.  Buoyant,  5 13,  p26. 

Elementary  physics,  §13,  pi 5. 

Enclosures,  516.  p6. 

English  money.  Table  of,  54,  pl8. 

Entire  surface,  56,  pi 7. 

Envelopes,  Government  printed,  §16,  p25. 

Equality  sign,  §  1 .  p6. 

Equation  of  accounts,  59.  pl9- 

of  payments,  §9,  plO. 
Equator,  §4.  pi 3. 
Equilateral  triangle,  §6,  pl3. 
Evaporation.  §13,  p5(). 

by  boiling.  §13.  p51. 

Surface.  §13.  p-W. 
Exact  interest,  §8,  p8. 
Exchange,  §9.  p5. 


F^iAuf  notv.  tH.  pdC. 
FnoM  Til  X  viUtl.  A6t  pl5. 
Pai-ttjr.  I'hmt,  \\,  pflft 
Frntlortn  *lt  P30- 

Fairtefik*  wH|t1itn«  bum.  Itft.  p9* 
Pc&lter  kWrr,  %V2.  pt^ 

riAnt:,  |0,  pa 
V«|u«of  a,  5l.pi1 

Pttidintf  tlu  npuclty  of  «  tsUkn  113,  pi  3. 

the  captdty  of  rutem«  <vr  ttthvw  tl^  pl3. 
P^ivt-dMfl«  nuLil  oiattcr.   IIA.  ^ 

*Vftfi«Y  cahlt,  513,  p3 

-vnfirtv  cAaki,  To  find  mii«n  tlfAoiictiir 
513.  pa. 
FlUiiKlvcr.  512,  pG5. 
FloridBH  412^  p:^ 

Ptow  of  WAtrr  into  a  pump,  fl^  p3^^ 
FlvtiKJ  inra*ufc,  Apothtfcartw'.  |4*  pB. 
Klitids,  Mi?thaitk-*  ol,  (l^h  Pl7, 
v..  \i.  tCO.  ^^^ 

Foot,  Board,  56.  plO. 

Cord.  54.  p6. 
Force  pumps,  513.  p41. 

pumps.  Double-acting,  513.  i>43. 

pumps.  Single-acting,  513,  p42. 
Foreign    countries.     Rates    of     postage    to, 
516,  p20. 

exchange,  59,  pp6.  11. 

mail,  516.  pl9. 

mails.  Prohibited  articles  in,  516,  p20. 

registered  mail,  516,  p22. 
Formula.  55,  pO. 
Forwarding  mail,  516.  p25. 
Fourth-class  mail  matter.  516,  p6. 

-class  postage.  Articles  requiring.  516.  p7. 
Fourth  power.  55.  pl2. 

root,  55,  pi  2. 
Fraction,  Decimal.  §3,  pi. 

Improper,  52,  p2. 

Proper,  52.  p2. 

Terms  of  a,  52,  p2. 

To  invert  a,  52,  pl6. 

To  raise  a,  to  any  power,  55.  pl4. 

To  reduce  a  decimal  to  a,  §3,  pl3. 
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Fraction,  To  reduce  a,  to  a  decimal,  §3,  pll. 

To  reduce  a,  to  an  equivalent  fraction  hav- 
ing a  given  denominator.  §2,  p3. 

To  reduce  a  whole  or  mixed  number  to  an 
improper,  J2.  p4. 

To  reduce  an  improper,  to  a  whole  or  mixed 
number,  §2,  p5. 

Value  of  a.  §2.  p2. 
Fractions,  §2,  pi. 

Addition  of.  §2.  p8. 

Complex,  §2,  p20. 

Division  of,  52,  pl6. 

Multiplication  of.  §2,  pll. 

Reduction  of.  §2.  p2. 

Subtraction  of,  §2,  pO. 

To  reduce  two  or  more,  to  equivalent  frac- 
tions having  the  least  common  denom- 
inator, $2,  p7. 
French  Broad  River,  §12,  p65. 

G 

Gallon,  Beer.  §13,  p3. 

Imperial,  §13.  p3. 

Proof,  §13,  p58. 

Wine,  §13.  p3. 
Galveston,  §12.  p75. 
Gas,  Permanent,  §13.  pl6. 
Gaseous  body.  §13.  pl6. 
Gaaes.  Pressure  of,  §13,  p32. 
Gauger,  Internal-revenue,  §13.  pi. 
Gauging,  §13.  ppl,  2. 

casks,  cisterns,  or  tubs.  Rules  for,  §13,  pl3. 

instruments,  §13,  p3. 

rod.  Description  and  use  of,  §13,  p6. 

rod,  Prime  and  McKean's.  §13,  p3. 

rod.  Standard.  §13.  p3. 
Genesee  River.  §12.  p65. 
Geography,  Definition  of,  §12,  p3. 
Georgia.  §12.  p24. 
Germany.  Postage  to,  §16.  pl9. 
Gila  River.  §12.  p65. 
Gin,  Common.  §13,  p53. 
Government  printed  envelopes.  §  16.  p25. 
Gram,  §5,  pi. 
Grand  River.  §12.  p65. 
Gravitation,  §13,  p28. 
Gravity,  Specific.  §13.  p28. 
Great  Britain,  Postage  to.  §16.  plO. 

Kanawha  River,  §12,  p65. 

Lakes.  §12.  pH. 

Pecdee  River.  §12.  p65. 
Green  River,  §12.  p66. 
Gross  cost,  §7.  pp8.  16. 

proceeds.  §7.  pl5. 
Guam.  §12,  poo. 
Guaranty,  §7,  pl5. 
Gulf,  Definition  of,  §12,  p3. 


Hawaii,  §12,  p53. 
Hay,  §6,  p24. 
Hayti,  §12,  p61. 
Head  diameter.  §13.  p2. 

-slide  of  gauging  rod.  §13,  p6. 
Heaped  bushel,  §4.  pll. 
Heat,  Definition  of.  §13.  p44. 

Expansion  of  bodies  by.  §13,  p49. 

Nature  of,  §13,  p44. 

Sensible.  §13,  p45. 
High  wine.  §13.  p55. 

History  of  American  postal  service.  §16,  pi. 
Holder  of  a  note.  §8.  p25. 
Holston  River.  §12,  p66. 
Hoop.  Quarter.  §13.  p2. 
Horizontal  line,  §6.  pi. 
Hours  of  delivery.  §  16.  pS. 
Housatonic  River.  §12.  p66. 
Hudson  River,  §12.  p66. 
Humboldt  River,  §12.  p66. 
Hydrometer.  Baume's.  §13.  p30. 

Nicholson's,  §13.  p30. 

of  constant  volume.  §13.  p30. 

of  constant  weight.  §13.  p30. 

Use  of.  §13.  p31. 
Hydrometers,  §13,  pp5,  30. 
Hydrostatic  pressure,  §13.  pl7. 
Hydrostatics,  Definition  of.  §13,  pl7. 
Hypotenuse,  §6,  pl3. 


Idaho.  §12.  p45. 

Identification    of    person    presenting   money 

order.  §16.  p9. 
Ulinois,  §12.  p35. 

River.  §12,  p66. 
Imperial  gallon.  §13.  p3. 
Improper  fraction.  §2.  p2. 
Inch,  Cylindrical,  §13.  pl4. 
Income  tax.  §7,  p21. 
Incompressibility  of  liquids,  §13,  pl7. 
Indiana,  §12.  p34. 
Indorsement.  §8,  p22. 
Inspection  of  packages.  §16.  p21. 
Instalments.  §9.  p2. 
Instruments.  Gauging,  §13,  p3. 
Insurance,  §7.  pl9. 

Personal.  §7,  pl9. 

Property.  §7.  pl9. 
Insurer.  §7.  pl9. 
Integer.  §1,  p2. 
Interest.  §8.  pi. 

Annual.  §8,  plO. 

Compound.  §8.  pl8. 

Exact.  §8.  p8. 

laws.  §8,  p26. 
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Internal -revenue  gauger.  |13,  pi. 
Invalid  orders,  $16,  pO. 
Invoice,  §8.  p33. 
Involution,  $5,  pl2. 
Iowa,  512,  p38. 
Ireland,  Postage  to,  §16,  plO. 
Isosceles  triangle,  §6,  pl3. 
Isthmus.  Definition  of,  §12,  p3. 


Jamaica.  §12,  p61. 
James  River,  §12,  p66. 
John  Day  River.  §12,  p66. 
Joint-and -several  note,  §8.  p27. 
Juniata  River.  §12.  p66. 

K 

Kalsomining,  §6,  p6. 
Kansas.  §12.  i:^9. 
River,  §12.  p66. 
Kaskaskia  River.  §12.  p66. 
Kennebec  River.  §12.  p67. 
Kentucky.  §12.  p36. 
Kuskokwim  River,  §12,  p67. 


Lactometers,  §13.  p31. 
Lager  beer.  §13.  p56. 

beer.  Manufactiu^  of.  §13.  p56. 
Lake.  Definition  of.  §12.  p3. 
Largest  cities.  §12,  p78. 
Lateral  pressure,  §13.  p22. 
Latitude,  §4,  pl4. 

Parallels  of.  §4.  pl3. 
Lalitu'lcs.  North.  §4,  pi  I. 

S(nith.  H.  Pl4. 
Law  for  ilownwanl  pressure.  §13,  p21. 

for  ui)\var(l  jin -.sure,  jl3,  p22. 

Pascars.  §13,  plU 
Ix'aka^'.o,  §S.  luVA. 
Le^»I>  y^'ir,  M.  pl2. 
Ivi'asi  coiMinon  «lcn(nninator,  §2.  ]ht 

coir.nion  (Iriiominalor,  To  fiml  the.  §2,  p.") 

roinr.u.M  i:n:llii>le,  §2.  p7. 
U-es,  Wine.  §13,  p.V). 
Ur.al  r.iti-.  ^>^.  pi. 

lei;.l..T.  j4.  i-H) 
L.-hu:li  KiMf.  ^\2.  1^17 
L.-nr/li.  M«a  -ii.'    ..•.  j."..  p2 
l^nier.  \ln\:   to  rc^.i  to  .i.  §10.  pl4. 
L'.llrp;.  jir..   i:.21 

l'o.r,i>.r  ..,-.  .Irop.  ?ir..  p27 
Li.  kiru:  Rivrt.  ?  1  J    i.»i7 
l.i:i  ..:  .1  I--::,  p.  A.  f.Kil.  §13.  p3ri 

of  ,1  i>-,ii:.p.  Tiiii  Ti  li.Ml,  §  i;i.  1)3.") 
Lir'tir.K.  p'-::'l'.  §  l-'.  I'l" 

;-!::,p.  Di-tliart'.t-  pipe  t)t.  §13    plO 


Like  numbers,  §1,  pi. 
Line,  Curved,  §6,  pi. 

Horizontal,  §6,  pi. 

Straight,  §6.  pi. 

Vertical.  §6.  pi. 
Linear  measure,  §4,  p2. 

measure.  Surveyor's.  §4.  p3. 
Lines  and  angles.  §6.  pi. 

ParaUel.  §6.  pi. 
Liquid  body.  §13.  pl6. 

measure.  §4.  p8. 
Liquids,  Incompressibility  of,  §13.   pl7. 

Spirituous.  §13.  p53. 

To  determine  specific  gravity  of,  §13.  p29. 
L4ter.  §5,  ppl,  6. 
Local  value  of  a  figure,  §1.  p3. 
Long-ton  table.  §4.  p7. 
Longitude.  §4,  pl4. 

and  time,  §4.  pl3. 

Meridian  of,  §4.  pl3. 
Longitudes,  Bast,  §4,  pl4. 

West.  §4.  pl4. 
Lost  orders.  §16.  pl2. 
Louisiana.  §12.  p27. 
Low  wine.  §13,  p54. 

M 

Mail,  Domestic.  §16.  p2. 

Foreign,  §16,  pl9. 

in  care  of  another,  §16,  p24. 

matter.  Classes  of,  §16.  p2. 

matter.  First-class,  §16,  p2. 

matter,  Fourth-class.  §16.  p6. 

matter.  Second-class.  §16,  piV 

matter.  Third-class.  §lt\.  p4 

RcKistertd.  §1(5.  pi 3. 
Maine.  §12,  pU. 

Maker  or  drawer  of  note.  §.S.  p2.). 
Mall.  §13,  p:)t). 
Manvifaclure  of  la>ier  lx.-er.  §13.  p56. 

of  whisky.  §13.  p.j4. 

of  wines,  §  13.  p.').'). 
Maryland.  §12.  pl9. 
Ma<h,  §13.  p:>4. 
.^Ia.-^onry.  §0,  pl<). 
Ma-s,  Dcrinition  of,    §13.  pl6. 
Ma^..ichu-etts.  §12.  pll 
MatUT.  Dtl'inilion  of.  §13.  pl5. 
MalMnly,  §s,  p2<) 
Mauineo  River.  §12.  1)67 
Mf.-m  dianielvr.  §13.  p2 

diameter  scale  of  f^auxinK  ro<1.    §13.   pO. 
Meaniii)'  (M  adhesion.  §13.  p32. 

(;f  (.ohesion.  §13.  i).32 

ol  ullaKe.  §13,  p."). 

of  uantaue.  §13.  po. 

ui  weiK'ht.  §13.  p28 
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Measure.  §4,  p3. 

Angular.  $4,  pl3. 

Apothecaries'  fluid.  |4,  pO. 

Board.  §6.  plO. 

Circular.  $4.  pl3. 
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Specific  duty.  §8.  p33. 

gravity,  §13,  p28. 

gravity  of  liquids.  To  determine,  §13,  p29. 
Spelling.  Rules  for,  §10,  pi. 
Spirits,  Ardent,  §13,  p53. 

of  wine,  §13.  p54. 

Proof,  §13.  p57. 

Rectified.  §13.  p57. 
Spirituous  liquors,  §13.  p53. 
Square,  54.  po;  55.  pl2;  56,  p3. 

measure,  54,  p4;  55.  p4. 

measure.  Surveyor's.  54.  p5. 

root,  55,  pl2. 
St.  Clair  River,  512,  p71. 

Croix  River.  512,  p71. 

Francis  River,  512,  p71. 

Johns  River.  512.  p71. 

Lawrence  River,  §12,  p71. 

Mary's  River.  §12.  p71. 
Standard  gauging  rod,  §13.  p3. 
Statement  of  simple  account.  §9,  p24. 
Stationary     caliper     arm     of    gauging     rod, 

§13.  p6. 
Statute  mile.  §4.  p3. 
Still.  Description  of  a.  §13,  p52. 


Stock  broker,  §9.  p2. 
Stocks  and  bonds.  §9,  pi. 
Straight  line,  \6,  pi. 
Strait,  Definition  of,  512,  p3. 
Stricken  meastare,  54,  pll. 
Subtraction,  51.  pl4. 

General  remarks  on,  51.  pl8* 

of  compound  numbers,  54,  p29. 

of  decimals,  53,  p5. 

of  fractions,  52.  i)9. 

of  fractions.  Rule  for,  52.  plO. 

Proof  of,  51.  Pl6. 

Rule  for.  51.  pl6. 

Sign  of.  51.  Pl4. 
Subtrahend.  §1,  pl4. 
Suction  pump,  513,  p39. 

ptmip.  Bucket  of,  513,  i>39. 
Surface,  Convex,  56,  pl7. 

Entire.  56.  pl7. 

evaporation,  513,  p50. 
Surveyor's  linear  measure,  54.  p3. 

square  measure.  54.  p5. 
Susquehanna  River.  512,  p73. 
Suwanee  River,  512,  p73. 
Symbols  of  aggregation.  52,  pl9. 


Tare.  58.  p33. 

Tax,  Income.  57,  p21. 

Property.  57,  p21. 
Taxes,  57.  p21. 
Temperature,  513,  p45. 
Tennessee.  512.  p22. 

River,  512,  p73. 
Tension.  Meaning  of.  513.  p33. 
Term  of  discount.  58,  p29. 
Terms  of  a  fraction,'  52.  p2. 
Territories  of  the  United  States,  512,  p51. 
Texas.  512.  p28. 
Thames  River.  512,  p73. 
Theoretical  lift  of  a  pump.  513.  p35. 
Theory  of  the  siphon.  513.  i)38. 
Thermometer.  513.  p46. 

Centigrade.  513.  p47. 

degrees.  513.  p47. 

Fahrenheit,  513.  p47. 

scale.  Changing  values  from  one,  to  another. 
513.  p48. 

scales.  513.  p47. 
Third-class  mail  matter,  516.  p4. 

-class  postage.  Articles  requiring.  516,  p6. 
Third  power,  55.  pi  2. 

root.  §5,  pi 2. 

-variety  cask,  §13,  p3. 

-variety  casks.  Mean  diameter  of.  §13,  p3. 
Time  and  longitude,  §4,  pl3. 

draft,  §9,  p6. 
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^H          TriATielc,  46,  pI'S. 

rod.  113,  ppS,  11                                   M 

^H              AlttLudc^  of  a.  ^5,  pU. 

rod.  Alexander's.  fl3,  pS.                     1 

^^H             EamIatff:U.  $0,  pl3. 

^^^             T<«^Krtt«s,  JO.  pi 3. 

Waict,  Buoyant  efTccta  of,  113.  pSA. 

^^H            Pflrimcter  of  h^h  (6«  pl3. 

Flow  oIh  into  a  pump.  113.  p35. 

^H           R^ht,  IH.  pi  a. 

WeiKhina  benm.  113,  p5 

^H          Serene,  ;5.  pi:) 

beun,  Coinpt«tc.  M3.  p5. 

^^1         Trinity  Hivct,  fl2,  pTtt. 

beam,  PalrbauVs,  |13,  p6. 

^H         Triplu  immtB,  ii;l,  p3a. 

Weight,  113,  p2S. 

^H         Troy  wci^hv  14.  p7. 
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w«iifldi«.  112.  pao,                  .    ^ 

^H         Ulkee,  Meaning  of,  f  13.  pfi. 

loofifitudcs,  H,  pU. 

^H          Umpgua  River.  (I?.  p73. 

Virsinla.  112,  p20. 

^^1          UiKlerwTiter»  (7,  plO^ 

Wetwiuea.  ilS,  P&O. 

^^1         Umfonn  sciUe»  M.  pi. 

Whifiky.  113,  pp53h  5t. 

^H         Unit,  il.pl. 

Applt.  Ua,  P54. 

^^H              vi  a  number,  jl.  pl- 

Manufacture  oi.  lU,  pM. 

^H         Unilfed  States  tom^,  H.  pl7 

Whtte  River,  |12,  p73. 

^H              SUUs  monfiy,  1^,  pl4. 

WnJiiJJMrttt  Rivm,  lia,  p74. 

^^L             Status  money.  Tuble  of.  14.  plO. 

WineeaJlon.  113.  pS. 

^^H            State;;  naval  vi»^ela,  Pos^tHfja  td. 

115.  plO,             High.  *13.  p35. 

^H            StatEs  mid.  t^.  p22. 

lH3,  S13,  p65. 

^^m         Unitv,  Opef^tipns  wilh  metric,  15. 

pS                         Low,  513,  pM. 

^^M         Unlllcc  tiutnber?,  M>  pl 

Spirits  of,  lia,  pM. 

^H          Unriviilnble  muMcf,  \l^.  plffl 

Wins,  113,  p5B, 

^^1           Upwfii^  prtiSfiUTC.  H^'  p31 

Dry,  113,  p50 

^■.              |:        r      I^w  for,  n^,  p0a>_^ 

^^■_                   ManvtEaviun?  of,  (13.  p5&. 

Use  of  hydrometer.  §13.  p31. 
Usury,  §8.  pi. 
Utah.  §12,  p47. 


Vacuum,  Meaning  of,  §13,  p34. 

Partial,  §13,  p34. 
Value  of  a  figure,  §1,  p3. 

of  a  fraction,  §2.  p2. 

Par,  §9,  pi. 
Vapor,  §13.  pl6. 
Varieties  of  casks,  §13,  p2. 
Varying  scale,  §4,  pi. 
Vermont,  §12.  plO. 
Vertex,  §6,  p2. 
Vertical  line,  §6,  pi. 
Virginia,  §12,  pl9. 
Volume  of  a  solid,  §6,  pl8. 


Wet.  §13.  p56. 
Winooski  River.  §12,  p74. 
Wisconsin.  §12,  p32. 

River,  §12,  p74. 
Wort,  §13.  p56. 
Wrapping  mail,  §10,  p26. 
Wyoming.  §12.  p46. 

Y 

Yaroo  River.  §12,  p74. 
Year,  Leap.  §4,  pl2. 

Sectilar,  §4,  pl2. 

Solar,  §4,  pll. 
Yellowstone  River,  §12.  p74. 
Youghiogheny  River.  §12.  p74. 
Yukon  River,  §12,  p74. 
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Zero,  §1.  p2. 
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